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Growth Measurements of Holstein Females 
from Birth to Seven Years 
H. P. DAVIS AND I. L. HATHAWAY
Measurements of growth, to be meaningful, must be taken of vari-
ous parts of the body, at regular intervals, under standardized 
environmental conditions, from birth through the growth span of the 
animal. From these measurements skeletal growth standards may be 
prepared for the several ages. Such standards can be used to measure 
growth at any age period. They will serve the research worker as a 
guide for experimental procedure and will provide the livestock 
raiser a basis with which his animals may be compared. 
Present standards of growth for dairy cattle are based mostly upon 
live weight, although considerable data are available for height at 
withers, chest girth and width of rump. Little information is available 
for other parts of the body. As a contribution to the study of growth, 
this bulletin presents data for weight and a number of measurements 
of height, length, width, depth, girth, hide thickness and angle of 
rump. 
REVIEW OF LITERATURE 
Growth is affected by many factors. Genetics undoubtedly plays a 
part, both from the standpoint of inheritance and of inbreeding (36). 
Age has a vital effect upon the rate of growth, with the rate being very 
rapid for the first two years and then slowing down with advancing age 
(3,4,5,6,7,8,9,10,11,14,15,18,19,22,23,29,30,34,35,36,40). As might be ex-
pected, environment has a definite influence upon growth. N utrition, 
for example, has an important effect, both on weight gain and skeletal 
development (4,12,14,16,17,23,24). Pregnancy also has an effect, especi-
ally upon weight (2,5,16,17,32). Weight a measure of mass, and a rela-
tively good measure of surface area (10) is much used as a basis for cal-
culating nutritional requirements. Because of the relative ease of 
weighing animals, more data are avai lable concerning dairy cattle 
weights than for any other measurement (1,2,3,4,5,6,9,10 ,11,12,13,14, 
15,16,18,19,20,21,22,23,26,27,28,29,30,31 ,32,33,34,35,36,38). The accur-
acy of weight measurements may be affected by the time of day, feed-
ing, watering, milking and other factors (1,27). 
1 Dairy Husbandmen. Throughout the experiment R ay F. Morgan was in charge 
of taking the measurements. His patience and careful technique resulted in data of 
unusual accuracy. E. L. Hansen and G . W . Trimberger helped with some of the 
measurements. 
To obtain a clear picture of growth, other body measurements be-
sides weight must be considered. Eckles and his associates started in 
1906 to take a number of body measurements of dairy cattle (8,16,17, 
18) and at about the same time similar measurements were taken in 
Germany (40). Later studies in Germany (24), in Switzerland (19,20,21) 
and in this country (6,7,8,9,11,13,14,15,18,22,23,28,29,30,31,33,34,JJ) 
have tended to standardize these measurements as they apply to dairy 
cattle. Of these studies, only a few have had general use. The body 
measurements may be divided into : heights-at withers, at hooks and 
at pinbones; lengths-diagonal, body and rump; widths-at chest, at 
hooks and at pinbones; depths-at chest and at barrel; and circumfer-
ences (girths)-at chest and at barrel. Other measurements have some-
times been taken, such as: length and breadth of head, cricumferences 
of muzzle and of leg bones; distance of chest or barrel from the ground; 
angle of the rump; and skin thickness. Descriptions of measurements 
are given (7,8,10,17,19,20,21 ,25,28,40) and need no further comment. 
To take body measurements accurately, it is agreed that the animal 
must stand in the same position for each measurement. This position 
may be described as follows: the animal must stand squarely on all 
four legs, motionless and without strain. Under such conditions a re-
searcher should make only minor errors in taking measurements 
(27,28). 
All reports agree that dairy cattle grow very rapidly in body 
measurements for the first few months, and beginning somewhere be-
tween the 20th and 24th month the growth curve tends to flatten out 
and becomes very flat after 48 months (3,4,5,6,7,8,9,17,18,22,25,29,30 , 
33,34,35,38). From data collected at Missouri and other stations, Rags-
dale has presented standard measurements for females of the Holstein, 
Ayrshire, Guernsey and Jersey breeds by six-month intervals, from 
birth through 96 months (35). These measurements include weight, 
height at withers, chest girth, and width at hips (see table I). Addi-
tional data on the subject have been published (5,6,7,8,9,11,14,15,18,22, 
25,26,29,30,31 ,34). 
Growth, as measured with linear units, does not proceed at the 
same rate in all parts of the body. Despite differences, as measured 
by linear units, there does exist a definite relationship between growth 
gains as measured in different body areas (6,7,8,9,10,11,15,17,22,34,35). 
The most commonly expressed relationship is between chest girth and 
body weight which led to the development of a formula for determin-
ing weight on the basis of chest girth, as measured with a calibrated 
tape (13,15,25,36). Condition of fatness has also been estimated by 
means of a comparison between live weight, height at withers and 
chest girth (12). 
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PROCEDURE 
Beginning in 1922 and continuing through 1942, each purebred 
Holstein female born at the University of Nebraska was measured 
monthly from birth to disposal. Each animal was weighed at birth 
and at the time of each monthly measurement. The first measure-
ments, besides weight, were taken as soon after birth as the animal 
could stand naturally. Following the initial measurements, the ani-
mal was measured monthly at the middle of each month. Toward 
the end of the experimental period a few animals were measured only 
at 3-, 6-, or 12-month intervals. Since animals were born on different 
days of the month, a tabulation was made by grouping those born from 
the 1st through the 15th, and those born from the 16th through the 
remainder of the month. Because these tabulations indicated only 
minor differences between the groups, they were merged in this study. 
The University of Nebraska herd was "line bred" but the inbreeding 
on the average amounted to less than 5 per cent. The animals were 
housed and cared for according to the best accepted practices. The 
feeds used were alfalfa hay, either corn or sorghum silage, and a grain 
mixture balanced in protein with the roughage. Little pasture was 
avai lable at any time. Calves were fed whole milk according to weight 
for approximately the first two months, after which skim milk was 
fed for two to three months. Hay was always fed ad libitum and the 
grain feeding was at such a rate as to promote steady growth in young 
animals. For older animals in milk, the grain was fed in the propor-
tion of l pound for each 3 to 3.5 pounds of milk produced. The pro-
ductive capacity of the cows varied from 450 to 500 pounds of butter-
fat for corrected production per lactation. The corrections were made 
to have the data represent twice daily milking for 305 days for mature 
cows. 
Methods of Taking Measurements 
Weights were taken on three successive days in the middle of each 
month for about half of the period and the average figure for these 
weights was used. Later a single weight was taken on the day of the 
measurement. Weights were usually taken between 8.00 a.m. and noon 
and before the animals had access to water. 
In taking measurements, other than weight, each animal was posed 
on a level platform, with the four feet squarely placed so that it 
appeared to be standing normally without strain. If, as frequently 
happened, the animal shifted position, it was re-posed before taking 
additional measurements. All measurements of length and height were 
taken from the right side of the animal. Only one reading of a linear 
measurement was taken each month, except that when the reading was 
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unduly high or unduly low compared with the previous month's read-
ing a second measurement was taken for verification. 
Length, height, width and depth measurements were taken with 
metal calipers having two adjustable arms. The upright, and each 
arm, contained a built-in level which was used to insure that all 
measurements of height and depth were taken in accurate perpendi-
cular and horizontal planes. The graduations on the calipers were in 
tenths of centimeters. Girth measurements were taken with a special 
canvas tape with graduations in tenths of centimeters. Skin thickness 
was determined by the use of specially prepared vernier calipers 
graduated in tenths of millimeters. 
Height at withers was taken with the caliper upright, perpendicu-
lar to the platform on which the animal stood and parallel to the fore-
legs, with the arm of the caliper level, at right angles to the upright 
and resting on the top projection (process) of the third dorsal vertebra. 
The height at hooks was taken with the caliper upright similarly 
placed, and the arm resting upon the top process of the hook bone 
on the right side, with effort exerted to see that the rump was level 
from side to side. For the height at pinbones, the caliper upright was 
placed as described and the arm was rested on the top projection of 
the pinbones (superior process of the ischium) on the right side with 
the same precautions as to rump levelness. Thus all height measure-
ments were taken with the caliper upright perpendicular to the plat-
form and resting upon it and the arm horizontally level. 
Three length measurements were taken as follows: diagonal, body 
length and rump length. The diagonal length was determined by us-
ing both arms of the calipers, with one arm at the anterior part of the 
shoulder joint and the other at the extreme posterior point (process) 
of the pinbones (ischium) on the right side. To take this measurement 
accurately, the animal must be standing naturally, neither twisted nor 
stretched. Body length was measured with one arm of the calipers 
on the top projection of the third dorsal vertebra and the other arm 
at the posterior projection of the pinbones on the right side. Rump 
length was measured with one arm on the highest projection of the 
hook bone and the other at the top edge of the front part of the high 
projection of the pinbone (ischium). 
Depth measurements were made with the caliper upright perpendi-
cular to the platform and the arms level horizontally with the plat-
form. For taking the chest depth, one arm of the caliper rested on 
the fourth dorsal vertebra and the other on the floor of the chest. The 
use of the fourth dorsal vertebra made it possible to take this measure-
ment in a perpendicular plane. The depth of barrel was taken in a 
similar manner in a perpendicular plane where the third from the 
last rib reached the middle of the barrel, with one arm resting on the 
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back and the other on the belly. This location represented the greatest 
depth of barrel in all but a few cases, and was a skeletal point for easy 
reference. 
Width of chest was measured from the front with arms of the cali-
pers placed horizontally just below the elbow joint. The width of 
hooks was measured to the extreme outside edges of the hook bones 
and the width at the pinbones represented the extreme outside edges 
of those bones. 
Circumferences or girths were taken with the calibrated tape drawn 
snugly, but not tightly, around the body. The chest girth was measured 
in a perpendicular plane at the same place that the depth was meas-
ured. Barrel girth was measured in a perpendicular plane at the same 
place that the barrel depth was taken. Because the pressure of the 
tape frequently caused the cow to expand her barrel when this meas-
urement was taken, it was sometimes necessary to take several before a 
normal one was obtained. 
The hide was measured by determining the thickness of the fold of 
skin with the vernier calipers consequently all measurements reported 
represent twice the actual skin thickness. Measurements were taken at 
the forerib, at the last rib and at the escutcheon just above the udder, 
referred to as the twist. 
How Measurements Were Taken 
Height: A- at withers, B- at hooks, C--at pinbones; Length: D- diagonal, E---body, 
F-rump; Girth: G-at chest, H-at barrel. 
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The angle of the rump was determined by placing a specially de-
signed instrument (clinometer) upon the top process of the hook bone 
and on the top process of the pinbone on the right side. The slope 
of the rump was read in degrees. 
In a few cases a t the start of the experiment, linear measurements 
were recorded to tenths of centimeters, but later the measurements 
were recorded only to the nearest half centimeter. Skin thickness was 
measured to tenths of millimeters. Throughout the experiment rises 
and drops in the measurements of the growing animals occurred that 
cannot easily be explained. It is possible that these unusual deviations 
resulted from differences in muscle tension brought about by weather 
changes, excitement, estrum, pregnancy, calving, or other causes not 
determined. Since they were relatively few compared with the total 
number of measurements involved, they had little effect upon the esti-
mates obtained. 
A mathematical procedure, the calculation of 5-month moving 
averages, was resorted to in order to smooth out the curve of growth. 
These calculations were made as follows: Starting with the first month 
the first five monthly averages for any measurement were added to-
gether and the sum divided by 5. This gave the five-month moving 
average for the third or middle month. Then the first monthly average 
was dropped and the sixth monthly average included. These were 
added and the sum divided by 5 to give the middle month, in this case, 
the fourth month. The procedure was continued, dropping the first 
of the five months and adding an additional month, dividing by 5 for 
the middle month of the group. The first two months and the last two 
months reported are simple averages. 
DISCUSSION OF RES UL TS 
Measurements were taken at birth on 262 females which were sired 
by 31 bulls. Animals were eliminated from the h erd each year for 
various reasons so tha t the number measured gradually decreased. At 
84 months only 21 females sired by 9 bulls remained Measurements 
were continued for a few animals beyond seven years of age, but an 
inspection of the records showed that maximum growth had occurred 
either before or b y that age. While in general the number of animals 
measured decreased with advancing age, there were exceptions be-
cause not all the measurements were started a t the same time and be-
cause toward the end of the experiment, some animals were measured 
only a t 3, 6, or 12 months rather than at monthly intervals. 
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Comparison with Previous Standards 
It is important to compare the mean measurements for animals in 
this study with previously suggested standards for growth of Holstein 
females. In table 1 the data for Nebraska animals are compared with 
those for Missouri animals. For that comparison, linear measure-
ments for Nebraska animals have been converted into inches. For 
each measurement, the number of animals involved in the average is 
given, and the age measurements are reported by six-month periods 
from birth through 84 months. At birth, the Nebraska females were 
2 pounds lighter, but for each age period thereafter they exceeded the 
Missouri females in weight. At the maximum weight, Nebraska 
females were about 100 pounds heavier than Missouri females. At 
birth, h eight at withers, chest girth, and width at hooks were nearly 
the same for both groups, but Nebraska females at the maximum were 
slightly taller and had slightly greater chest girths. Throughout the 
age range the width at hooks measurements were nearly identical. It 
is interesting to note that Nebraska females, with an approximate 
1,500-pound maximum weight, conform to the 1,500-pound standard 
set up by the Purebred Dairy Cattle Association for mature Holstein 
cows. The maximum weight of 1,503 pounds which was accompanied 
by a chest girth of 83.l inches agrees closely with Kendrick's standard 
(26) which lists 82 inches for the chest girth accompanying a weight 
of 1,515 pounds. 
Weight 
Weight averages by months are presented in two different ways in 
table 2. In one column are listed the actual mean weights for each 
month for the number of animals involved. The next column shows 
the weights calculated for five-month moving averages for the com-
parable months and the same animals. This presentation is given to 
show how the moving average smoothes out the growth curve. There 
are no weight losses in the moving average column until the 76th 
month when maturity had been attained. In the actual average 
column there are numerous weight losses before that age. This table 
indicates that maximum weight (five-month moving average) was 
reached at 75 months. No corrections were made in the weights for 
pregnancy or calving. The monthly gain column shows that as far as 
weight is concerned, the maximum monthly gain was reached at about 
the sixth month, after which there was a gradual decline with a 
marked drop between the 26th and 27th months. T hat was the period 
when many of the cows freshened for the first time. Thereafter month-
ly gain in weight was small. The column headed "gain in per cent of 
previous month's weight," indicates how weight gain declines when 
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measured against the previous month's weight. From a high of 44.6 
per cent the second month, there was a rapid decline until by the 29th 
month it was less than I per cent. Another way of indicating gain 
relationship is shown in the column headed "gain in per cent of pre-
vious month's gain." This is sometimes called the p ersistency of gain. 
While there were monthly fluctuations, there appears to be a very 
definite pattern, with each month's gain being about 98 per cent of 
the previous month's gain for the first 24 months and about 93 p er cent 
for the next 12 months. This would seem to indicate that the 
animal body gains weight at a rather uniform rate during the period 
of rapid growth (see table 12). Column 8 indicates the increase in 
weight by months during the first seven years of life, in terms of the 
birth weight as an index, or 1.0. Thus at 6 months the average weight 
was 4.5 times birth weight, at 12 months 8 times, at 24 months 12.9 
times and so on until at 74 months the weight was 17 times that at 
birth. Column 9 presents the weight data in terms of percentage of 
the maximum. Starting at birth with 5.9 p er cent of the maximum, at 
two years the p ercentage had climbed to 76.0, at three years it was 86.2, 
at four years 91.7, and at five years 95.6. Thereafter the p ercentage 
rose slowly. 
Height 
Height has been used to indicate skeletal growth, with h eight at 
withers the most commonly used measurement. In table 3 the monthly 
average heights at withers, hooks and pinbones are reported. A com-
parison is presented for h e ight at withers between all animals included 
in the experiment and the 20 for which complete monthly measure-
ments were available. T his was done to show the relationship which 
exists month by month for a group representing decreasing numbers 
and one composed of the same animals for the entire period. The 
greatest variation, amounting to only 1.7 centimeters, occurred with-
in the first six-month period. After that period the difference between 
the two measurements was less than 1 centimeter in most instan ces. A 
study of columns 3, 6 and 8 of the table indicates that a relatively 
close rela tionship exists between the three measurements of height, 
month by month, from birth through seven years. It should b e men -
tioned, however , that at birth the height at hooks was 3.1 centimeters 
greater tha n the height at withers, and 2.4 centimeters greater than the 
height a t pinbones. At the 36th month, the h eight at hooks was only 
1 centimeter greater than the h eight a t withers and it maintained a 
close r elationship with that m easurement in the months thereafter. 
At the 36th month the h eight at pinbones was 5.3 centimeters lower 
than the h eight at hooks and in later months the difference had widen-
ed slightly. What the explanation may be of these growth differences 
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is not apparent, but they do bear out the observation of lives tockmen 
that the dair y female grows in h eight at different parts of the body at 
different periods. It is worth mentioning that the maximum growth 
was attained for the three measurements of h eight at the 74th or 75th 
month. 
Length 
Body lengths in monthly averages are presented in table 4, with 
figures for diagonal leng th, body length, and rump length arranged in 
parallel columns. H ere again, as in the case of h eight, growth in 
length proceeded a t a rapid rate for approxima tely the first two years 
with a slowing down in the rate thereafter. A t birth diagonal length 
was 8.9 centimeters greater than body length and 47 .7 centimeters 
greater than rump length. Expressed in p ercentages, the body length 
was 86.9 and the rump length 30.1 per cent of the diagonal length . 
The rump length was 34.6 per cent of the body length. A t two years 
the differences were as follows: between diagonal length and body 
length 20.5 centimeters; between diagonal length and rump length 
109.3 centimeters; and between body length and rump length 88.8 
centimeters. Converted to p ercentages, the body length was 86.7 and 
the rump length was 29.3 per cent of the diagonal length, and the 
rump length was 33.7 per cent of the body length. At 72 months the 
differences between the various measurements were as follows: be-
tween diagonal length and body length 18.9 centimeters; between 
diagonal length and rump length 119.3 centimeters; and between body 
length and rump length 100.4 centimeters. Transposed into percent-
ages, the body length was 88.8 and the rump length was 29.2 per cent 
of the diagonal length, and the rump length was 32.8 per cent of the 
body length. The close r ela tionship between these p ercentages in-
dicates that growth in length, as determined by these measurements, 
maintained great uniformity throughout the growth period. Maximum 
measurem ents were reached as follows: for diagonal length at 70 
months; body length a t 75 months; and rump length at 72 months. 
Width 
Body widths as measured at chest, a t hooks and at pinbones are 
shown in monthly averages in table 5. A comparison of the birth 
figures with those at 24 months and 72 months indicates the width 
differences between the three parts of the body. At birth, in terms of 
width at hooks, the width of ches t was 0.2 centimeter greater, and the 
width at pinbones was 5 centimeters less . Expressed in terms of the 
width at hooks, the width of chest was 101.2 and the width at pinbones 
was 70.6 p er cent. The width at pinbones was 69.8 p er cent of the 
width at chest. At 24 months these differences had changed materially. 
Width at hooks at that age exceeded the width of chest b y 8 centi-
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meters, and the width at pinbones by 17 centimeters. Expressed in 
terms of the width at hooks, the width of chest was 84.4 and the width 
at pinbones was 66.8 per cent. The width at pinbones was 79.2 per 
cent of the width of chest. When the animals had reached 72 months 
of age the width at hooks measurement exceeded the width at chest 
by 11.5 centimeters and the width at pinbones by 20.9 centimeters. 
Again expressed in terms of the width at hooks as a standard, the 
width at chest was 80.8 and the width at pinbones was 65 .1 per cent. 
The width at pinbones was 80.5 per cent of the width of chest. While 
there was a general relationship in the growth, as measured in width, 
the skeletal measurements of width at hooks and width at pinbones 
maintained a closer relationship than did either with chest width. 
The maximum measurements were first recorded as follows: width 
at chest 82 months; width at hooks 74 months; and width at pinbones 
74 months. 
Depth and Girth 
Depth and girth measurements are presented in table 6 for both 
chest and barrel. At birth, chest depth exceeded barrel depth by 0.7 
centimeter. Beginning at 2 months and each month thereafter, barrel 
depth exceeded chest depth as follows: at 6 months 2.8 centimeters; at 
12 months 2.7 centimeters; at 24 months 1.9 centimeters; at 36 months 
1.9 centimeters; at 48 months 2.1 centimeters; at 72 months 3.4 centi-
meters; and at 84 months 3.8 centimeters. The maximum measure-
ment was attained at 84 months. Growth in depth proceeded quite 
un iformly through the growing period for both measurements of depth 
after the age of 6 months. 
Barrel girth exceeded chest girth for each monthly measurement 
from birth through 84 months. The differences between barrel girth 
and chest girth at various age periods were as follows: birth 1.8 centi-
meters; 6 months 26.3 centimeters; 12 months 30.0 centimeters; 24 
months 35.2 centimeters; 36 months 39.2 centimeters; 48 months 40.9 
centimeters; and at 72 months 41.6 centimeters. The maximum 
measurement for chest girth was reached at 84 months and for barrel 
girth at 83 months. These figures indicate that chest girth increases 
much more slowly than barrel girth, and that the latter measurement 
shows the greatest increase relative to chest girth in the first 24 months, 
after which the rate of increase is slow. 
Figure I gives linear measurements for height, width, depth and 
girth, covering the period from birth to 84 months, by six-month in-
tervals. The measurements used were height at withers, body length, 
width at hooks, depth of chest, and chest girth. Figure I clearly shows 
that growth is very rapid in early life, that by 24 months the greater 
part of growth has taken place and that thereafter the curve of growth 
becomes much flatter. 
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Figure Linear measurements for height, width, depth, girth and length of Holstein 
females from birth to 84 months, by six-month intervals. 
Thickness of Hide and Angle of Rump 
The effect of growth upon the thickness of the hide (as measured 
at a fold of the skin) and the angle of the rump is shown in table 7. 
At birth and at each month thereafter through the first 24 months, 
the thickness of the h ide at the twist was less than for the other parts 
of the body. While the skin in that area did thicken, the increase was 
much less than for the other areas measured. There was a very close 
and constant relationship between the skin thickness at the forerib 
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and at the last rib, with the latter measurement being the same in a 
few instances, but slightly greater in most cases. 
The degrees of inclination of the angle of the rump did appear to 
decline for the first month or two after birth and then to increase 
slightly. The importance of this measurement is subject to some ques-
tion, especially at the younger ages, because of the difficulty in deter-
mining a normal pose for the animal. Table 7 may be studied in con-
nection with table 3, and the angles compared with those obtained 
from the height a t hooks and h eight at pin bones. 
Monthly Gains and Relationships-Persistency 
Gain is the term used to indica te the increase in a measurement 
due to growth. These increases, or gains, month by month, tend to 
proceed for the first three years in an interesting relationship to each 
other. In tables 8 to 12 inclusive are shown the monthly gains for the 
several measurements, and these gains as calculated as a percentage of 
the previous month's gain designated as gain p ersistency. Table 8 shows 
the h eight gains and relationships for the first 36 months of the life 
of Holstein females. In the parallel columns the monthly gains of 
these three height measurements can be studied. Despite the smallness 
of the actual gains their uniformity is apparent. Thecolumnsrepresent-
ing the gains in terms of the percentage of the previous month's gain 
also show great similarity. This can bes t be judged by comparing the 
summaries for the different growth periods at the bottom of the table. 
Since the gain between the first and second month for each measure-
ment is the largest of any month, separate calculations were made 
excluding that gain. These appear as 2 to 12 and as 2 to 36. The 
elimination of that gain reduced the average percentage of ga in in 
terms of the previous month gains for the two tabulations, but did not 
affect the relationships between the different measurements of h eight. 
Thus it may be stated that for the first 36 months of life, the monthly 
gain in h eight ranged from 90 to 94 per cent of the previous month's 
gain or increase. 
Similar da ta for the three body lengths are presented in table 9. 
As might be expected, the relationship between these three measure-
ments is close since diagonal length includes body and rump length, 
and body length includes rump length . The actual gains m easured in 
centimeters were much the same between the diagonal length and the 
body length, with the former being slightly larger , especially in the 
first 12 months. The actual monthly gains in rump length were much 
smaller than either of the other two lengths. For the first 36 months 
of life the range of the monthly gains for length measurements is be-
tween 92 and 95 per cent of the previous month's gain. Thus the 
range in rate of gain agrees closely with that evidenced in the height 
measurements. 
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In table 10, monthly gains and relationships are presented for 
widths of chest, hooks, and pinbones. As in the two previous tables 
the rates of monthly gain are similar for the first 36 months. The 
actual gains were very small, amounting to less than a centimeter per 
month after the animals were about a year old. Despite the fact that 
the gains were so small, the monthly gain rates for the first 36 months 
(33 months for chest) were closely alike, varying from 94 to 98 per cent 
of the previous month's gains . While a 1i ttle higher than for heights 
and lengths, the r elationship is close. 
In table 11 are shown monthly gains and the relationship of these 
gains to the previous month's gains for depth of chest and depth of 
barrel. For these two measurements the monthly gains were closely 
parallel. Comparing the p ercentage of gain in terms of the previous 
month's gain, for the first 36 months for depth of chest with the first 
34 months for depth of barrel, the ra tes of the monthly gain were 95.8 
per cent and 97.3 p er cent, respectively. These gain relationships are 
close to those for width and simi lar to those for h eight and length. 
Table 12 shows gains and the relationship of these gains to the pre-
vious month's gains for ch est girth, barrel girth, and for weight. 
Weight is included because a close relationship between that measure-
ment and chest girth has been demonstrated. Because of the diversity 
of the measurements, the actual monthly gains for the two girth 
measurements and weight were greatly different. For the first 36 
months of life the monthly gain in terms of the previous month's gains 
averaged 97.1 p er cent for chest girth and 98.8 per cent for weight. 
Barrel girth was 95 .9 p er cent. 
The conclusion may be drawn from tables 8 to 12 that for the first 
36 months of life when it is most rapid, growth proceeds at approxi-
mately the same rate whether measured as height, length, width, 
depth, circumference or weight. When the monthly gain was m eas-
ured in terms of the previous month's gain, the percentage of gain 
varied from 90 to about 98 p er cent. This is very close when it is 
considered that m any of the monthly gains were less than 1 centi-
meter. Thus, the rate for various measurements shows that growth 
progressed in a remarkably uniform pattern in various parts of the 
body. 
Brody and Ragsdale (6) reported the monthly p ercentage persis-
tency of gains for several measurements as follows : h eight at withers 
91.5; diagonal length 90.8; width of chest 93.5; depth of chest 91.3; 
chest (heart) girth 92.6; weight 95.8 per cent. Their figures were 
based upon 60 months and their animals were somewhat smaller than 
Nebraska animals. 
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Age: 5 days 
Age: 6 months 
Age: 12 months 
A Holstein at Different Ages 
These pictures and those on the following 
page show the same animal at different ages: 
at 5 days, 6 months, 12 months, 18 months, 
24 months, 36 months and 72 months. 
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Growth of cows is very rapid for the first few months of extrauterine life, but slows 
down thereafter. Usually the increase in the measurements was greatest during the first 
few months of life, with a rapid rate of growth for the first year, and a progressively 
slower growth between one and two years. 
Age: 18 months 
Age: 24 months 
I 
Age: 36 months 
Age: 72 months 
At three years, the animal had reached more than 90 per cent of the maximum of its 
growth. Despite the fact that such a large proportion of the maximum had been attained 
at three years of age, the actual maximum was not reached until some period between the 
70th and 84th month. 
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Body Measurements at Monthly Intervals as Related to Birth 
as an Index 
Using the birth measurement as an index or 1.00, the relationship 
of the various monthly body measurements from birth through 84 
months to that index is shown in tables 13 and 14. In table 13, height, 
length and width relationships are shown while in table 14 figures for 
depths, girths and weights are given. 
Height measurements were similar throughout the 84 months, 
with the final figures as follows: h eight at withers 1.89; height at hooks 
I.SO; and height at pinbones I.79 times birth measurements. Lengths 
at 84 months were: diagonal length 2.46; length of body 2.52; and 
length of rump 2.37 times birth measurements. Width m easurements, 
when compared at the same age, were: chest width 2.88; hook width 
3.53; and pinbone width 3.22 times birth measurements. At 84 months 
depth of chest and depth of barrel were 2.67 and 2.87 times birth 
measurements. Girth measurements when compared at the age of 
seven years were as follows: chest girth 2.68 and barrel girth 3.13 times 
birth. W eight as determined in terms of birth weight as an index in-
creased much more than the other measurements. The maximum 
weight was reached at 75 months when the weight was 17.04 times birth 
weight. At 84 months it was 16.94 times birth weight. 
While there was a fairly close relationship between measurements 
of the same character, as for example, heights, there was considerable 
diversity between the various measurements at 84 months in terms of 
the birth measurement. This varied from 1.79 per cent for height at 
pinbones to 3.53 per cent for width at hooks with weight at about 17 
times birth. With the exception of the heights and weight, the other 
body measurements ranged from 2.37 per cent for length of rump to 
3.53 per cent for width at hooks. Clearly, in terms of the birth m easure-
ment, there are considerable variations for the several measurements 
at 84 months. As a matter of fact, the final relationships between the 
several measurements were very similar to relationships that existed 
at 36 months, or even earlier. 
Body Measurements in Terms of the Maximum 
Growth may be measured in another manner, namely, in terms of 
the percentage that each monthly measurement is of the maximum 
measurement. Since the maximum measurement (with the possible 
exception of weight) will be attained when growth has reached its 
highest point, it may be presumed that such a point represents body 
maturity. The relationships of the several measurements at different 
ages to maturity, as expressed in percentages, are shown in tables 15 
and 16. Heights, lengths and widths are presented in table 15. The 
percentages of the maximum reached at 24 months for the three 
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h eight m easurements were as follows: h eight a t withers 95.3; h eight at 
hooks 96.4; and h eight at pinbones 97.5 per cent. By 36 months the 
p ercentages were: h eight at withers 98.4; height a t hooks 99.1 and 
height at pinbones 99.6 p ercent. It will be apparent tha t little growth 
in height ta kes place beyond three years of age . The maximum h eights 
were first reach ed as follows: withers 75 months; hooks 74 months; and 
pinbones a t 84 months. It is worth noting that the birth p ercentages 
for the three measurements were : for withers 52.9; for hooks 55. 1; and 
for pinbones 55.8. 
In the case of lengths, the birth ratios were as follows: for diagonal 
40.5; for body length 39.5; and for rump 41.8 per cent of m aximum. 
At 24 months the p ercentages of maximum for the three lengths were: 
diagonal 91.7; body length 89.2; and rump len gth 92.1. When the 
animals had reached 36 months the figures were: diagonal 96.7; body 
length 95.1; and rump length 96.1 per cent. Maximum m easurements 
for length were first r eached as follows: for diagonal a t 70 months; for 
body length at 75 months; and for rump length at 72 months. Starting 
out at lower p ercentages, the lengths did not reach as high a p ercent-
age of maturity at either 24 or 36 months as did the heights, ye t 
reached their m axima a little earli er. 
At birth the widths h ad the following relationship to the m axi-
mum: for width at ch est 34.7 for width at hooks 28.3; and for width at 
pinbones 30.6 per cent. When 24 months of age was reach ed the 
p ercentage relationships to the maximum were as follows: width of 
chest 87 .1; width of hooks 85.2; and width of pinbones 87 .2. A t 36 
months the p ercentages of the maximum were as follows: width of 
ch est 90.9; width of hooks 93.2; and width of pinbones 93.9. These 
were lower p ercentages for the three ages than were shown for 
h eights and lengths. The maxima for these m easurements were first 
reached at the following ages: for ches t 82 months; for h ooks 74 
months; and for pinbones 80 months. Widths showed greater relative 
growth beyond two years than either heights or lengths. 
In table 16 the monthly percentages in terms of the maximum are 
presented for depths, girths and weight. A t birth the percentages for 
depths and girths were rather close as m ay be noted in the followin g 
figures: chest depth 37.4; barrel depth 34.8; ch es t girth 37.3; and barrel 
gi rth 31.7. Weight a t birth was 5.9 p er cent of the maximum. At 24 
months the relationships were as follows: chest depth 90.5; barrel 
depth 88.6; chest girth 90.1; barrel girth 88.8; and weight 76.0 per cent. 
By the time the animals h ad reach ed 36 months of age, the percentage 
fi gures were as follows: ch est depth 95.4; barrel depth 93.3; chest girth 
94.5; barrel g irth 94.0; and weight 86.2. The max imum was reached 
the first time as follows: ch est depth, barrel depth and chest girth at 
84 months; barrel girth a t 83 months; and weight at 75 months. 
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All of these comparisons to the maximum emphasize the point that 
growth is very rapid in the early stages of growth, and then proceeds 
a t a progressively slower rate until it r each es the maximum, which 
for Holstein females varies from 70 to 84 months depending upon the 
part of the body measured . 
CONCLUSIONS 
Monthly measurements, expressed as means for the number of 
animals in the group, when obtained throughout the growth span of 
Holstein females, do present an excellent picture of how, when, where, 
and how much growth takes place between birth and m a turity. This 
is true even when mean estimates are based upon decreasing numbers 
in the months following the first measurement. The comparison (table 
3) of the monthly averages for h eight a t withers for the 20 animals 
that had monthly measurements for the entire period, with the 
monthly averages based upon decreasing numbers of animals will in-
dicate by inspection the close relationship between the two sets of 
estima tes. The use of the five-month moving average h elped to smooth 
out the growth curve and to pin point the time when maximum 
growth was reached. Even for su ch a highly variable measurement as 
weight, the relationships between the actual monthly mean estima tes 
and the five-month moving averages are close, as can be observed in 
table 2. 
The graph and tables giving all measurements show clearly tha t 
growth is very rapid for the first few months of extrauterine life, and 
tha t the rate slows down thereafter. Usu ally the gain, or increase in 
the measurement was greatest during the first two or three months of 
life, with a rapid rate of growth for the first year, and a progressively 
slower growth between on e and two years. The growth curve flattens 
out after two years, and by three years the growth has reached more 
than 90 per cent of the maximum. Despite the fact that su ch a large 
proportion of the maximum growth had been attained a t three years 
of age, the actual maximum was not reached until some period be-
tween the 70th and 84th month. Monthly gains for the first 36 months 
of life, when expressed in p ercentages of the previous month's gains 
(growth persistency) vari ed for the different m easurements from 90 to 
98 per cent, with the several measurements showing close agreement
When measured in terms of the initial, or birth, measurement as an 
index, the several measurements of a like character showed close agree-
ment, as for example, the measurements of h eights. The agreement for 
all measurements when considered on this basis was not close. 
When presented in terms of the birth measurement as a standard, 
the increases for the different measurements were ra ther close for like 
measurements, as for example, h eights, but showed considerable varia-
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tion between different types of measurements, as for example, heights 
compared with widths. By this type of comparison, weight showed 
virtually no relationship to the other measurements. 
When compared on the basis of percentage of the maximum 
reached at different ages there was reasonable agreement at birth, 24 
months and 36 months except for weight. 
SUMMARY 
Monthly weights and linear body measurements were recorded 
for Holstein females born at the University of Nebraska during 
the period 1922-1942, from birth through 84 months or to disposal. 
Measurements were made of heights-at withers, hooks and pinbones; 
lengths-diagonal, body and rump; widths-at chest, hooks and pin-
bones; depths-at chest and barrel; and girths-at chest and barrel. 
Starting with 262 animals the number at 84 months had decreased 
to 20. Comparisons were made to indicate the validity of using de-
creasing numbers and the use of the five-month moving average. 
Monthly measurements for the thickness of the hide as determined at 
three body areas, and for the degrees of slope of the rump were taken 
for 24 months. The monthly increase or gain in each measurement for 
the first 36 months is shown together with the persistency of gain. 
The relationship of each monthly measurement as percentage of the 
maximum in terms of birth as an index is also given. 
Growth, rapid for the first few months, slows down progressively, 
the persistency of growth being between 90 and 98 per cent. With the 
exception of weight, more than 90 per cent of growth has been 
achieved during the first two years. Maximum growth is reached 
between the 70th and 84th months. 
TABLES 
Tables I to 16, mentioned throughout the text, follow on pages 
21 to 45. 
20 
TABL E !.-Comparison of weights and body measurements of Nebraska H olstein females with measurements of Missouri H olstein females.* 
Age Weight I H eight at withers Chest gi rth I Width a t hips ( hooks ) 
in I Animals Nebr. Animals Mo. Anim als Nebr. Animals Mo. Ani mals Nebr. Ani ma ls Mo. Anim als Nebr. Animals Mo. 
mon lhs no. av. lbs. no. 3V. lbs. no. av. in . no. av. in . no. av. 1n. no. av. 1n. no. av. 1n . no. av. 1n. 
Hirth . 262 88 239 90 261 29.2 169 29. 1 26 1 31.0 81 30.8 253 6.7 81 6.7 
6 ... 247 399 23 1 355 225 40.4 213 39.7 225 49.9 84 48.7 215 12.0 131 ll.9 
12 242 703 200 632 229 47.1 183 ·l6.0 229 62.5 59 58.9 219 15.9 106 15.5 
18. 233 925 165 845 192 50.5 153 019 .3 192 69 .5 43 64.9 182 18.2 89 17.5 
24 215 11 42 140 1069 185 52.5 131 51.7 185 74.9 35 71.3 177 20.2 80 19.4 
30 . 183 1246 79 ll 20 146 53.6 61 52.5 146 77.4 33 72 .5 136 21.4 61 20.4 
~ 36. 158 1296 75 ll65 130 54.3 55 53 .0 130 78.5 28 73.8 ll 5 22.0 55 21.0 
42 134 1340 64 1202 104 54.5 46 53.2 104 79.2 22 75.3 97 22.5 46 21.4 
48. 110 1379 48 1232 90 54.6 31 53.3 90 80.2 12 75.2 84 22.9 31 21.8 
54 99 1406 43 1271 81 54.7 28 53.6 81 80.8 10 76.9 76 23.2 28 22. l 
60 . 77 1438 41 1330 64 54.8 27 53.6 64 81.2 8 76.3 60 23.2 27 22.5 
66 . 65 1454 44 1312 48 54.9 30 53.7 48 81.8 16 76.7 48 23.4 30 22.6 
72 53 1487 45 1317 41 55.0 31 53.7 41 82.3 18 76.3 35 23.5 31 22.8 
78. 41 1491 33 1357 29 55. l 20 54.0 28 82.7 8 78 .3 26 23.6 20 23 .0 
84 . 34 1494 27 1401 21 55 .1 17 53.7 21 83.1 6 76.5 20 23.6 17 23.0 
Max . . 1503 1402 55.1 54.0 83.1 80.4 23.7 23.1 
• All Nebraska data are based u pon 5-month moving averages. 
Missouri data are based on simple averages and are taken from Missouri Agricultural Experiment Station Bulletin 336. 
TABLE 2.-Monthly weights and gains of Holstein females. 
By months By months Based on 5-month moving average 
Actual Relation 
Age average 5-month Gain in Gain in Relation to per in moving Monthly per cent per cent cent of 
months 
\ 
average gain previous previous to birth maturity 
No. Lbs. lbs. lbs. month's month's as an or maxi-
cows av. av. weight gain index mum as 
index 
Birth .. 262 88.2 88.2 1.0 5.9 
L 262 119.1 119.1 30.9 35.0 1.3 7.9 
2 262 161.8 172.2 53.1 44.6 171.7 1.9 11.4 
3 .. 256 215.5 222.1 49.9 29.0 94.0 2.5 14.8 
L 252 276.3 278.7 56.6 25.5 113.5 3.2 18.5 
5 .... 249 337.7 338.9 60.2 21.6 106.2 3.8 22.5 
6 .. 247 402.3 399.5 60.6 17.9 100.8 4.5 26.6 
7 .. 245 462.5 457.8 58.3 14.6 96.1 5.2 30.4 
8 .. 245 518.6 513.7 55.9 12.2 95.9 5.8 34.2 
9 .. 244 567.7 565.5 51.8 10.1 92.8 6.4 37.6 
10 .. 243 617.1 613.8 48.3 8.5 93.1 7.0 40.8 
IL 242 661.6 659.3 45.5 7.4 94.3 7.5 43.9 
12 242 703.9 703.0 43.7 6.6 95.9 8.0 46.8 
13 .. 240 746.3 744.0 41.0 5.8 93.7 8.4 49.5 
lL. 238 786.2 782.1 38.1 5.1 93.2 8.9 52.0 
15 .. 235 821.7 819.6 37.5 4.8 98.1 9.3 54.5 
16 .. 235 852.5 855.2 35.6 4.3 95.1 9.7 56.9 
17 234 891.1 889.9 34.7 4.1 97.4 JO.I 59.2 
18 .. 233 924.4 924.7 34.8 3.9 100.4 10.5 61.5 
19 228 959.7 960.1 35.4 3.8 101.5 10.9 63.9 
20 ... 226 995.9 994.4 34.3 3.6 97.1 11.3 66.2 
21. 224 1029.3 1032.0 37.6 3.8 109.4 11.7 68.7 
22 220 1067.9 1070.0 38.0 3.7 100.8 12.1 71.2 
23 .. 217 1107.4 1106.9 36.9 3.4 97.3 12.5 73.6 
24 215 1149.2 1142.3 35.4 3.2 96.0 12.9 76.0 
25 . 212 1180.4 1171.9 29.6 2.6 83.7 13.3 78.0 
26. 204 1206.5 1197.3 25.4 2.2 85.4 13.6 79.7 
27 .. 200 1216.2 1213.0 15.7 1.3 62.2 13.7 80.7 
28 191 1229.0 1224.8 11.8 1.0 74.4 13.9 8 1.5 
29 . 187 1233.0 1235.2 10.4 0.8 89.0 14.0 82.2 
30 .... 183 1239.0 I 246.1 10.9 0.9 104.8 14.l 82.9 
3L 174 1258.7 1254.0 7.9 0.6 71.7 14.2 83.4 
32. 173 1270.9 1262.0 8.0 0.6 102.2 14.3 84.0 
33 .. 169 1268.2 1271.5 9.5 0.7 118.8 14.4 84.6 
34 .. 166 1273.1 1278.3 6.8 0.5 70.9 14.5 85.0 
35 161 1286.6 1285.2 6.9 0.5 102.7 14.6 85.5 
36 .. 158 1292.5 1296.1 10.9 0.8 157.7 14.7 86.2 
37 .... 157 1305.6 1306.6 10.5 0.8 95.6 14.8 86.9 
38 . 152 1322.8 1315.4 8.8 0.7 84-3 14.9 87.5 
39 .. ... 149 1325.5 1323.3 7.9 0.t> 88.9 15.0 88.0 
40 .. 148 1330.8 1330.5 7.3 0.5 92.6 15.1 88.5 
4L 139 1331.7 1336.3 5.8 0.4 78.5 15.1 88.9 
42 134 1342.0 1340.1 3.8 0.3 67.9 15.2 89.1 
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TABLE 2.-con tinued. 
By months By months ! Based on 5-month moving average 
Actual Relation 
Age average 5-month Gai n in Gain in 
Relation to per in moving Monthly per cent per cent cent of 
months 
I 
average gain previous previous to birth maturity 
No. Lbs. lbs. lbs. month's month's as an or maxi-
cows av. av. weight gain index mum as 
I inci ex 
43 .. 130 1351.4 1346.2 6.1 0.5 160.8 15.3 89.6 
44 123 1344.6 1353.2 7.0 0.5 113.3 15.3 90.0 
45 .. 119 1361.6 1360.3 7.1 0.5 102.0 15.4 90.5 
46. 114 1366.6 1364.9 4.6 0.3 63.6 15.5 90.8 
47 . 111 1369.6 1373.5 8.6 0.6 190.5 15.6 91.4 
48. 110 1382.0 1378.7 5.2 0.4 60.0 15.6 91.7 
49 .. 106 1387.8 1383.8 5.1 15.7 92.1 
50 .. 104 1387.5 1388.5 4.7 15.7 92.4 
5L 101 1392.1 1391.8 3.3 15.8 92.6 
52 .. 101 1393.1 1395.8 4.0 15.8 92.9 
53 .. 100 1398.7 1400.8 5.0 15.9 93.2 
54 .. 99 1407.5 1405.7 4.9 15.9 93.5 
55 .. 97 1412.7 1413.0 7.3 16.0 94.0 
56 .. 92 1416.3 1419.8 6.8 16.1 94.5 
57 .. 88 1429.9 1426.2 6.4 16.2 94.9 
58 ... 84 1432.9 1431.2 5.0 16.2 95.2 
59 ... 80 1439.7 1433.5 2.3 16.2 95.4 
60 .. 77 1437.6 1437.3 3.8 16.3 95.6 
61. . 75 1427.9 1442.2 4.9 16.3 95.9 
62 71 1448.5 1444.3 2.1 16.4 96.1 
63 .. 70 1457.9 1447.5 3.2 16.4 96.3 
64 .. 67 1449.4 1452.2 4.7 16.5 96.6 
65 .. 67 1453.8 1453.6 1.4 16.5 96.7 
66 .. 65 1451.4 1454.1 0.5 16.5 96.7 
67 .. 64 1455.4 1457 .3 3.2 16.5 96.9 
68 .. 63 1460.3 1461.6 4.3 16.6 97.2 
69 .. 61 1465.6 1469.5 7.9 16.7 97.8 
70 .. 58 1475.5 1474.9 5.4 16.7 98.1 
7L 57 1490.6 1480.1 5.2 16.8 98.5 
72 . 53 1482.5 1486.8 6.7 16.9 98.9 
73 .. 51 1486.2 1494.0 7.2 16.9 99.4 
74 46 1499.3 1498.4 4.4 17.0 99.7 
75 .. 44 1511.6 1503.1 4.7 17.0 100.0 
76 .. 44 1512.5 1501.8 -1.3 17.0 99.9 
77 43 1506.2 1494.6 - 7.2 16.9 99.4 
78 .. 41 1479.7 1491.4 -3.2 16.9 99.2 
79 39 1463.1 1487.4 -4.0 16.9 99.0 
80 .. 38 1495.4 1486.3 - 1.1 16.8 99.0 
SL 36 1492.9 1489.6 3.3 16.9 99.1 
82 . 34 1500.3 1495 .8 6.2 17.0 99.5 
83 .. 34 1496.3 1496.3 05 17.0 99.5 
84 .. 34 1494.2 1494.2 -2.1 16.9 99.4 
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TABLE 3.-Body measurements of Holstein females. Monthly measurements of height 
at withers , hooks and pinbones." 
Withers Hooks Pinbones 
Age All animals 20 ani mals 
in 
I 
Animals 
Measure- Measure-
months Measure- Measure .. ment Animals ment Animah ment ment no. av. cm. no. av. cm. 
no. av. cm. av. cm. 
Birth . 26 1 74.0 72.6 261 77 .1 170 74.7 
L 220 77.4 75.8 220 81.1 129 79.1 
2 218 83.4 81.7 218 86.8 126 85.5 
3 .. 214 88.3 86.6 214 91.9 127 90.8 
4 ... 212 93.6 92.0 212 97.0 126 96.0 
5 .. 218 98.4 96.9 218 101.8 134 100.7 
6 .. 225 102.6 101.6 225 106.1 144 104.6 
7 .. 204 106.5 105.9 204 109.9 125 108.1 
8 ... 203 109.9 109.4 203 113.1 127 111.0 
9 20 1 112.8 112.3 201 11 5.9 126 11 3.5 
10 ..... 198 115.3 115.0 198 I 18.3 124 115.6 
11. 198 117.5 117.2 198 120.4 124 117.5 
12 229 119.5 119.1 229 122.3 156 119.3 
13 .. 197 121.3 121.1 197 124.1 126 120.8 
14 .. 194 122.9 122.8 194 125.7 123 122.1 
15 .. 189 124.4 124.4 189 127.2 120 123.4 
16 .. . 186 125.8 125.8 186 128.5 119 124.5 
17 .. 184 127.1 127.0 184 129.6 118 125.5 
18 .. 192 128.3 128.1 192 130.7 126 126.5 
19 .. 177 129.4 129.2 177 131.6 114 127.4 
20 177 130.4 130.3 177 132.4 11 5 128.2 
21. 172 131.3 131.2 172 133.2 11 3 128.9 
22 . 168 132.1 132.2 168 133.8 114 129.5 
23 168 132.8 133.0 168 134.4 115 130.1 
24 185 133.4 133.7 183 135.0 134 130.6 
25 .. 160 134.0 134.3 160 135 .5 112 131.1 
26 154 134.5 134.9 154 135.9 108 131.5 
27 151 135.0 135.3 151 136.5 109 132.0 
28. 145 135.5 135.7 145 136.9 106 132.3 
29 143 135.9 136.1 143 137.3 103 132.6 
30 . 146 136.3 136.4 146 137.6 106 132.9 
31 131 136.6 136.7 131 137.9 93 133.1 
32 . 127 136.9 137 .0 127 138.2 90 133.2 
33 125 137 .1 137.1 125 138.3 88 133 .2 
34 .. 125 137.3 137.3 125 138.5 88 133.2 
35 .. 122 137.6 137.5 122 138.6 88 133.3 
36 .. 130 137.8 137.7 130 138.7 98 133 .4 
37 11 5 138.1 138.1 115 138.9 83 133.4 
38 110 138.2 138.4 110 139.0 81 133.5 
39 ... 110 138.3 138.6 110 139.0 82 133.5 
40 .. 108 138.4 138.6 108 139.0 82 133 .4 
41. 104 138.4 138.6 104 139.0 79 133.3 
42. 1()4 138.3 138.6 104 138.9 81 /33.3 
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T A BL E 3.-continued . 
W ithers H ooks Pinbones 
Age All an imals 20 an imals 
In 
I 
Animals Measure- Animals 
Measure-
months Measure- Measure- ment ment A ni mals ment ment no. av. cm . no. av. cm. 
no. av. cm. av. cm . 
43 .. 96 138.3 138.5 96 138.9 74 133.2 
44 92 138.3 138.5 92 138.9 71 133.2 
45 .. 92 138.4 138.7 92 138.9 70 133.2 
46 .. 90 138.4 138.8 90 138.9 70 133.3 
47 . 88 138.6 139.1 88 138.9 69 133.3 
48 .. 90 138.6 139.2 90 139.0 72 133.4 
49 .. 85 138.9 139.3 85 139 .1 67 133.5 
50 84 138.9 139.4 84 139.2 67 133.5 
5L 83 138.9 139.4 83 139.2 66 133.4 
52 . 82 139.0 139.3 82 139.2 66 133.3 
53 .. 79 139.0 139.3 79 139.2 65 133.3 
54 .. 81 139.0 139.3 81 139.2 68 133.3 
55 75 139.1 139.3 75 139.2 64 133.3 
56 ... 72 139.1 139.2 72 139.2 61 133.4 
57 .. . 69 139.2 139.2 69 139.3 59 133.5 
58 .. 66 139.2 139.2 66 139.4 56 133 .5 
59 62 139.2 139.3 62 139.3 52 133.6 
60 ... 64 139.2 139.2 64 139.4 56 133.7 
61. 60 139.3 139.4 61 139.5 54 133.8 
62 54 139.4 139.4 55 139.5 48 133.8 
63 53 139.4 139.5 54 139.6 47 133.8 
64 .. 52 139.5 139.4 52 139.7 45 133.7 
65 .. 52 139.5 139.5 52 139.7 45 133.6 
66 .... 48 139.5 139.5 48 139.6 41 133.5 
67. 46 139.5 139.5 46 139.6 39 133.5 
68 .. 45 139.6 139.7 45 139.5 38 133.5 
69 .. 43 139.6 139.8 43 139.5 36 133.5 
70 .. 42 139.7 139.8 42 139.5 35 133.4 
7L 41 139.8 139.9 41 139.7 34 133.4 
72 41 139.8 139.9 41 139.8 36 133.6 
73 .. 34 139.8 139.9 34 139.9 30 133.6 
74 32 139.9 140.2 32 140.0 28 133.7 
75 ..... 29 140.0 140.3 29 140.0 27 133.8 
76. 29 139.9 140.2 29 139.8 27 133.7 
77 . 30 139.9 140.3 30 139.5 27 133.4 
78 ... 29 139.8 140.1 29 139.2 27 133.3 
79 25 139.8 139.9 25 139.0 24 133.3 
80 .. 24 139.8 139.9 24 139.0 23 133.2 
SL 21 139.8 139.9 21 139.0 20 133.4 
82 20 139.8 139.8 20 139.0 19 133.4 
83 .. 22 139.9 139.4 22 139.2 20 133.8 
SL .. 21 139.8 139.7 21 138.5 21 133.9 
• Based on 5-month moving averages. 
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T TABLE 4.-Body measurements of H olstein fema les . Monthly m easurem en ts of length 
- d iagonal, body a nd rump." 
Age 
in 
months 
Birth .. 
1 . 
2 
3 
4. 
5 
6 
7 .. 
8 
9 
10 
lL 
12 
13 
14 .. 
15 
16 .. 
17 
18 .. 
19 .. 
20 
2L 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1 
42 
Diagonal 
Animals I 
no. 
170 
129 
126 
127 
126 
134 
144 
125 
127 
125 
124 
124 
156 
126 
123 
120 
119 
11 8 
126 
11 4 
11 4 
11 3 
114 
115 
134 
11 2 
108 
109 
106 
103 
106 
93 
90 
88 
88 
88 
98 
83 
81 
82 
82 
79 
81 
Measure-
m e nt 
av. cm . 
68 .2 
76 .4 
85.3 
93.1 
100.6 
107.3 
11 3. l 
118. 1 
122.5 
126 .3 
129.5 
132.5 
135 .2 
137.6 
139.7 
141.7 
143.4 
145. l 
146.6 
148.1 
149.5 
150.9 
152. 1 
153 .3 
154.5 
155.6 
156.6 
157.6 
158.5 
159.3 
160.0 
160.8 
161.2 
161.8 
162 .2 
162.6 
162.9 
163.3 
163 .6 
163.9 
164.3 
164.4 
164.5 
Animals 
no. 
170 
129 
126 
127 
126 
134 
144 
125 
127 
126 
124 
124 
156 
126 
123 
120 
119 
118 
126 
114 
115 
11 3 
114 
115 
134 
112 
108 
109 
106 
103 
106 
93 
90 
88 
88 
88 
98 
83 
81 
82 
82 
79 
81 
26 
Body 
\ 
Measu re-
ment 
av. cm . 
59.3 
64.7 
72.5 
79. l 
85.6 
91.7 
96.9 
101.4 
105.4 
108.8 
111.5 
114.0 
116.3 
I 18.3 
120.2 
122.0 
123.6 
125.2 
126.7 
128.2 
129.3 
130.7 
131.8 
132 .9 
134.0 
135 .2 
136.2 
137.2 
138 .0 
138.8 
139.5 
140.1 
140.6 
141.2 
141.7 
142.2 
142 .8 
143.2 
143 .6 
143 .8 
144. 1 
144.3 
144.5 
Rump 
Animals 
no. 
170 
129 
126 
127 
126 
134 
144 
125 
127 
126 
124 
124 
156 
126 
123 
120 
11 9 
118 
126 
114 
115 
11 3 
11 4 
115 
134 
11 2 
108 
109 
106 
103 
106 
93 
90 
88 
88 
88 
98 
83 
81 
82 
82 
79 
81 
I Measure -ment 
av. cm. 
20.5 
22.4 
24.5 
26.5 
28.4 
30.3 
32.1 
33.6 
35.1 
36.3 
37.4 
38.3 
39.l 
39.7 
40.4 
41.0 
41.6 
42.1 
42.6 
43. 1 
43.5 
44.0 
44.4 
44.8 
45.2 
45.5 
45.8 
46.0 
46.2 
46.4 
46.6 
46.7 
46.8 
46 .9 
47.0 
47 .I 
47.2 
47.4 
47 .5 
47.6 
47.7 
47.7 
47.8 
TABLE 4.-continued. 
Diagonal 
Age 
in 
months 
43 . 
44 .. 
45 
46 .. 
47 
48 
49 
50 . 
51 
52 
53 . 
54 
55 
56 
57 
58 
59 
60 .. 
61 
62 
63 .. 
64 
65 .. 
66 
67 
68 .. 
69 
70 
71 
72 
73 
74. 
75 
76 
77.. 
78 .. 
79 
80 .. 
SL 
82 .. 
83 .. 
84 
Animals 
no. 
74 
71 
70 
70 
69 
72 
67 
67 
66 
66 
65 
68 
64 
61 
59 
57 
53 
56 
54 
48 
47 
45 
45 
42 
40 
39 
37 
36 
35 
37 
30 
28 
27 
27 
27 
28 
24 
23 
20 
19 
20 
20 
I Measure-ment 
av. cm. 
164.5 
164.7 
164.9 
165.2 
165 .5 
165.8 
166.0 
166.1 
166.2 
166.3 
166.4 
166.5 
166.7 
166.9 
167.1 
167.2 
167.4 
167.5 
167.5 
167.6 
167.8 
167 .8 
167.9 
168.0 
168.1 
168.1 
168.3 
168.4 
168.4 
168.4 
168.4 
168.2 
168. l 
167.9 
167.8 
167.8 
167.7 
167 .7 
16 7.8 
167.8 
168.2 
167.8 
• Based on 5-month moving averages. 
Animals 
no. 
74 
71 
70 
70 
69 
72 
67 
67 
66 
66 
65 
68 
64 
61 
59 
57 
53 
56 
54 
48 
47 
45 
45 
42 
40 
39 
37 
36 
35 
37 
30 
28 
27 
27 
27 
27 
24 
23 
20 
19 
21 
21 
27 
Body 
I Measure-ment 
av. cm. 
144.8 
144.9 
145.2 
145 .4 
145.8 
146.0 
146.4 
146.6 
147.0 
147.2 
147.6 
147 .9 
148.l 
148.3 
148.4 
148.3 
148.3 
148.4 
148.5 
148.6 
149.0 
149.2 
149.4 
149.5 
149.6 
149.5 
149.6 
149.2 
149.4 
149.5 
149.8 
149 .8 
150.2 
150.0 
149.8 
149.5 
149.6 
149.5 
149.4 
149.4 
149.l 
149.3 
Rump 
Animals 
no. 
74 
71 
70 
70 
69 
72 
67 
67 
66 
66 
65 
68 
64 
61 
59 
57 
53 
56 
54 
48 
47 
45 
45 
42 
40 
39 
37 
36 
35 
36 
30 
28 
27 
27 
27 
28 
24 
23 
20 
19 
20 
23 
I 
Measure-
ment 
av . cm. 
47 .9 
48.0 
48.0 
48.1 
48.2 
48.2 
48.2 
48.2 
48.2 
48.3 
48.3 
48.3 
48.3 
48.3 
48.4 
48.4 
48.5 
48.6 
48.6 
48 .6 
48 .7 
48.8 
48.8 
48.8 
48 .8 
48 .8 
48.8 
49.0 
49.0 
49. l 
49. l 
49.1 
49.0 
48.8 
48.8 
48.7 
48.8 
48.8 
48.8 
48.8 
48.6 
48 .6 
TABLE 5.-Body measurements of Holstein females. Monthly measurements of 
width-at chest, hooks and pinbones." 
Chest Hooks Pin bones 
Age 
I I I 
in Measure- Animals Measure- Animals Measure-months Animals ment ment mcnt 
no. av. cm. no. av. cm. no. av. cm. 
Birth 261 17.2 253 17.0 227 12.0 
L 220 18.5 211 18.4 187 13.l 
2 218 20.6 208 21.l 186 14.9 
3 214 22.5 204 23.4 191 16.4 
4 212 24.4 202 25.9 181 18.0 
5 218 26.4 208 28.3 180 19.5 
6 .. 225 28.l 215 30.5 218 20.9 
7 204 29.8 194 32.6 178 22.3 
8. 203 31.3 193 34.5 175 23.5 
9 201 32.7 191 36.2 174 24.6 
10 198 33.8 188 37.7 171 25.6 
11 198 34.9 188 39.l 171 26.5 
12 229 35 .9 219 40.3 205 27.4 
13 .. 197 36.8 187 41.5 169 28.2 
14 194 37.6 184 42.6 167 28.9 
15. 189 38.3 179 43.6 161 29.7 
16 186 39.0 176 44.6 158 30.3 
17. 184 39.5 174 45.7 156 30.9 
18 ... 192 40.1 182 46.3 166 31.5 
19 177 40.6 168 47.2 150 32.0 
20 ... 177 41.l 168 48.0 150 32.5 
21 172 41.7 163 48.9 147 33.0 
22 168 42.2 160 49.7 143 33.4 
23 .. 168 42.7 160 50.5 142 33.8 
24 185 43.2 177 51.2 164 34.2 
25 160 43.6 152 51.8 135 34.5 
26 154 43.8 146 52.4 130 34.8 
27 151 44.0 143 53.0 126 35.1 
28 145 44.2 137 53.4 120 35.4 
29 143 44.4 135 53.9 117 35.6 
30 146 44.6 136 54.3 120 35.9 
31.. 131 44.8 122 54.7 105 36.l 
32 127 44.9 119 55.0 102 36.3 
33 125 45 .0 116 55.3 99 36.4 
34 .. 125 45.0 116 55.5 98 36.5 
35 122 45.0 117 55.7 94 36.7 
36 130 45 .1 115 56.0 104 36.8 
37 115 45.2 107 56.2 88 36.9 
38 110 45 .3 102 56.4 85 37.l 
39 llO 45.4 103 56.6 85 37.3 
40 .. 108 45.5 101 56.8 84 37.4 
41 104 45.6 99 56.9 79 37.5 
42 104 45.7 97 57.l 87 37.6 
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TABLE 5.-continued. 
Chest Hooks Pin bones 
Age 
I I I 
in Measure- Animals Measure- Animals Measure-months Animals ment ment ·ment 
no. av. cm. no. av. cm. no. av. cm. 
43 .. 96 45.8 90 57.3 76 37.8 
44 92 46.0 86 57.5 73 37.9 
45 92 46.2 86 57.7 71 37.9 
46 90 46.3 85 57.9 72 37.9 
47 88 46.5 83 58.0 69 38.0 
48 90 46.7 84 58.2 77 38.0 
49 .. 85 46.8 80 58.3 68 38.0 
50 84 47.0 79 58.5 67 38.2 
51. 83 47.2 78 58.6 66 38 .2 
.52 82 47.3 77 58.6 66 38.3 
53 .. 79 47.4 75 58.8 64 38.4 
54 81 47.4 76 58.9 66 38.5 
55 .. 75 47.5 71 58.9 62 38.5 
56 72 47.6 68 59.0 59 38.5 
57 .. 69 47.5 65 59.0 57 38.5 
58 .. 66 47.5 63 59.1 52 38.5 
59 62 47.5 59 59.0 49 38.5 
60 .... 64 47.5 60 59.0 54 38 .6 
61 60 47.7 58 59.0 50 38.6 
62 54 47.9 53 59.0 45 38.7 
63 53 47 .9 53 59.1 44 38.7 
64 .. 52 47.9 52 59.2 42 38.7 
65 52 47.9 52 59.3 41 38.7 
66 ... 48 47.9 48 59.3 39 38.7 
67 .. 46 47.9 46 59.4 37 38.7 
68 .. 45 47.9 45 59.3 35 38.7 
69 .. 43 48.0 43 59.4 34 38.8 
70 .. 42 48.0 42 59.5 33 38.8 
71 39 48.1 39 59.7 29 38.8 
72 35 48.3 35 59.8 36 38.9 
73 34 48.4 34 60.0 26 38.9 
74 32 48.6 32 60.1 23 39.0 
75 29 48.7 29 60.1 22 39.1 
76 29 48.8 29 60.1 22 39.0 
77 28 49.0 28 60.1 21 39.0 
78 ... 27 49.0 26 60.0 24 39.1 
79 .. 25 49.2 25 60.0 19 39.1 
80 24 49.4 23 60.0 19 39.2 
SL 21 49.5 21 59.9 16 39.2 
82 20 49.6 20 60.0 16 39. 1 
83 .. 20 49.4 20 59.7 16 39.0 
SL 20 49.6 20 60.0 24 38.6 
• Based on 5-month moving averages. 
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TABLE 6.-Body measurements of Holstein females. Monthly measurements of depth 
and girth-of chest and barrel." 
Depths Girths 
Age Chest Barrel Chest Barrei 
in 
months I Measure- . I Measure- I Measure- Animals I Measure-Animals ment Ammals ment Animals ment ment 
no. av. cm. no. av. cm. no. av. cm. no. av. cm. 
Birth ... 227 28.7 260 28.0 261 78.7 261 80.5 
L 190 30.9 220 30.7 220 84.0 221 90.0 
2 185 35.2 218 35.6 218 93.9 219 105.8 
3 190 38.3 214 39.6 214 102.1 224 11 8.6 
4 180 41.6 212 43.6 212 110.8 214 131.4 
5 .. 179 44.6 218 47 .1 218 119.1 212 143.0 
6 218 47.3 225 50.1 225 126.7 249 153.0 
7 178 49.7 204 52.6 204 133.7 209 161.5 
8 .. 175 51.8 203 54.8 203 139.8 206 169.8 
9 174 53.7 201 56.6 201 145.5 205 175.0 
10 171 55.4 198 58.3 198 150.3 202 ISO.I 
11 171 56.9 198 59.7 198 154.7 202 184.6 
12 207 58.3 229 61.0 229 158 .7 237 188.7 
13 . l 7 l 59.5 197 62.2 197 162.3 201 192.6 
14 . . 169 60.7 194 63.3 194 165.5 199 196.l 
15 163 61.9 189 64.2 189 168.7 193 199.6 
16. 160 62.9 186 65.2 186 171.5 190 202.5 
17 158 63.8 184 66.0 184 174. l 188 205.4 
18. 168 64.8 192 66.8 192 176.6 198 208.0 
19 . 152 65 .6 177 67.6 177 179.0 181 210.7 
20 ... 152 66.4 177 68.3 177 181.4 181 213.8 
2L 148 67.4 172 69.1 172 183.7 176 216.9 
22 145 68.0 168 69.8 168 186.0 172 219.9 
23 .. . 144 68.7 168 70.6 168 188.2 171 222.8 
24. 164 69.4 185 71.3 185 190.3 192 225.5 
25. 137 69.9 160 71.9 160 192.1 162 227.6 
26. 132 70.3 154 72.3 154 193.5 157 229.1 
27 127 70.7 151 72.9 151 194.6 151 230.7 
28 122 71.1 145 73.3 145 195.3 146 231.9 
29. 119 71.5 143 73.7 143 196.0 143 233.0 
30 . 121 71.9 146 74.0 146 196.6 145 234.3 
31 107 72.2 131 74.4 I 31 197.1 131 235.4 
32 . 104 72.5 127 74.5 127 197.7 127 236.0 
33 .. 101 72.8 125 74.7 125 198.2 124 236.7 
34. 100 72.9 125 74.9 125 198.4 124 237.2 
35 .. 95 73.l 122 74.9 122 198.9 120 237.6 
36 .. 105 73.2 130 75.1 130 199.4 130 238.6 
37 .. 89 73.4 115 75.3 11 5 199.9 11-f 239.5 
38 86 73.6 110 75.5 110 200.3 110 240.0 
39 ... 86 73.8 110 75.6 110 200.6 110 240.7 
40 .. 85 73.8 108 75.8 108 200.7 107 240.8 
4L 80 73.9 104 75.9 104 201.0 101 241.0 
4'2, .. 88 74.1 104 76.l 104 201.2 107 241.5 
30 
TABLE 6.-continued. 
Depths Girths 
Age Chest Barrel Chest Barrel 
Ill 
months I Measu re- . I Measure- I Measure- Measure-An imals ment Arnmals ment Animals ment An imals I ment 
no. av. cm. no. av. cm. no. av. cm. no. av. cm. 
43 .. 77 74.2 96 76.2 96 201.5 96 242.4 
44 .. 74 74.4 92 76.5 92 202.1 93 242.9 
45 73 74.5 92 76.6 92 202.6 92 243.8 
46 73 74.6 90 76.7 90 202.9 90 244.1 
47 70 74.8 88 76.8 88 203.4 87 244.6 
48 .. 78 74.8 90 76.9 90 203.8 94 244.7 
49 69 74.9 85 77.0 85 204.0 85 245. 1 
50 68 75 .0 84 77.0 84 204.3 84 245 .5 
51 67 75.1 83 77.2 83 204.7 82 246.4 
52 67 75.2 82 77.3 82 204.7 81 246.4 
53 65 75.3 79 77.4 79 205.0 78 246.7 
54 67 75 .3 81 77.6 81 205.3 79 247.2 
55 .. 63 75.3 75 77 .8 75 205.5 75 247.3 
56 60 75.4 72 77 .9 72 205.6 72 247.3 
57 58 75.5 69 78.1 69 205.8 70 247 .8 
58 .. 53 75.5 66 78.2 66 205.9 65 248.1 
59 50 75.6 62 78.4 62 206.1 62 248.4 
60 .. 55 75.7 64 78.6 64 206.3 66 248.8 
61 50 75.8 61 78.8 61 206.7 61 249.4 
62 . 45 75.9 55 78.9 55 207.2 55 250.0 
63 44 76.0 54 79.0 54 207.5 54 250.6 
64 .. 42 76.0 52 79. l 52 207 .6 52 251.1 
65 .. 41 76. l 52 79.1 52 207.8 51 251.0 
66 39 76.l 48 79. l 48 207.7 49 250.8 
67 .. 37 76.l 46 79.2 46 207.5 47 250.6 
68. 36 76.l 45 79.4 45 207.6 45 250.5 
69 . 35 76. l 43 79.5 43 208.0 43 250.2 
70 .. . . 34 76. l 42 79.6 42 208.3 42 250.3 
71.. 30 76.1 40 79.7 41 208.6 37 250.6 
72 38 76 .2 41 79.6 41 209.l 44 250.7 
73 26 76.4 34 79.7 34 209.7 34 251.2 
74 25 76 .6 32 79.7 32 210.l 31 252.l 
75 24 76.6 29 79.7 29 210.4 29 252.8 
76 .. 24 76.6 29 79.8 29 210.4 29 252.8 
77 23 76.6 29 79.9 30 210.4 28 252.7 
78 .. 26 76.5 29 79.8 28 210.1 31 252.7 
79 .. 21 76.5 25 80.0 25 210. l 25 252.8 
80 ... 21 76.5 24 80.l 24 210.2 24 253.0 
81.. 18 76.5 21 80. l 21 210.5 21 253.5 
82 .. 17 76.6 20 80.3 20 210.7 20 253.7 
83 .. 17 76.5 21 79.9 22 210.4 20 253.9 
84 .. 25 76.7 23 80.5 21 211.1 28 251.9 
• Based on 5- month moving averages. 
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TA BLE 7.-Body measurements of Holstein females. Monthly measu remen ts of thick-
ness of hide and angle of rump . 
T hickness of hide Angle of ru mp 
Age 
(Double) 
in Fore I Last I 
I months Animals rib Animals \ rib 
Animals Twist An imals I Degrees 
no. m m. no. mm. no. mm. no. 
Birth .. 170 3.5 170 3.6 169 3.2 11 2 4.2 
L 162 3.3 162 3.5 162 3.1 103 2.6 
2 163 3.5 163 3.7 163 3.2 107 2.3 
3 164 4.1 164 4.2 164 3.4 109 1.8 
L .. 162 4.9 162 4.9 162 3.6 108 2.0 
5 .. 163 5.5 163 5.7 163 3.8 108 2.5 
6 .. 172 6.3 172 6.5 172 4.1 121 2.2 
7 .. 162 6.8 162 7.1 162 4.3 110 2.6 
8 162 7.1 162 7.3 162 4.4 112 2.9 
9 .. 163 7.5 163 7.8 163 4.5 112 3.2 
10. 161 7.9 161 8.1 161 4.6 ll 2 3.2 
IL 162 8.0 162 8.2 162 4.6 Ill 3.3 
12 174 8.3 174 8.4 174 4.8 127 3.0 
13 160 8.4 160 8.5 160 4.8 ll8 3.5 
14 163 8.5 163 8.6 163 4.8 ll 8 3.7 
15 160 8.5 160 8.7 160 4.8 ll8 3.8 
16 .. 158 8.5 158 8.7 158 4.9 Ill 3.8 
17 158 8.7 158 8.7 158 4.9 ll 7 3.7 
18 164 8.7 164 8.9 164 5.0 126 3.9 
19 154 8.6 154 8.8 154 4.9 ll6 4.3 
20 157 8.5 157 8.7 157 4.9 ll 7 4.2 
2L 156 8.5 156 8.7 156 4.9 121 4.2 
22 155 8.6 155 8.7 155 4.9 ll 9 4.1 
23 155 8.6 155 8.7 155 4.9 ll5 4.2 
24 170 8.5 170 8.7 170 4.9 136 4.6 
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TABLE 8.-Body measurements of Holstein females. Monthly gains in height and 
persistency of gains." 
Age 
in 
months 
Birth 
L 
2 
3. 
4 .. 
5 .. 
6 . 
7 
8 .. 
9 .. 
10 .. 
11 
12 
13 
14 
15 .. 
16. 
17 
18 
19 
20. 
21 
22 
23 
24 
25 . 
26 . 
27 
28 
29 
30 
31. 
32 
33 
34 
35 . 
36. 
Withers 
Monthly 
gain 
cm. 
3.4 
6.0 
4.9 
5.3 
4.8 
4.2 
3.9 
3.4 
2.9 
2.5 
2.2 
2.0 
1.8 
1.6 
1.5 
1.4 
1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 
0.6 
0.6 
0.5 
0.5 
0.5 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.3 
0.2 
I Per cent of previous month's 
gain 
176.5 
81.7 
108.2 
90.6 
87.5 
92.9 
87.2 
85.3 
86 .2 
88.0 
90.9 
90.0 
88.9 
93.7 
93.3 
92.9 
92.3 
91.7 
90.9 
90.0 
88.9 
87.5 
85.7 
100.0 
83.3 
100.0 
100.0 
80.0 
100.0 
75.0 
100.0 
66.7 
100.0 
150.0 
66.7 
Gain in per cent of 
Hooks 
Monthly 
gain 
cm. 
4.0 
5.7 
5.1 
5.1 
4.8 
4.3 
3.8 
3.2 
2.8 
2.4 
2.1 
1.9 
1.8 
1.6 
1.5 
1.3 
1.1 
1.1 
0.9 
0.8 
0.8 
0.6 
0.6 
0.6 
0.5 
0.4 
0.6 
0.4 
0.4 
0.3 
0.3 
0.3 
0.1 
0.2 
0.1 
0.1 
I 
Per cent of 
previous 
month's 
gain 
142.5 
89.5 
100.0 
94.1 
89.6 
88.4 
84.2 
87.5 
85.7 
87.5 
90.5 
94.7 
88.9 
93.7 
86.7 
84.6 
100.0 
81.8 
88.9 
100.0 
75.0 
100.0 
100.0 
83.3 
80.0 
150.0 
66.7 
100.0 
75.0 
100.0 
100.0 
33.3 
200.0 
50.0 
100.0 
Pin bon es 
Monthly 
gain 
cm. 
4.4 
6.4 
5.3 
5.2 
4.7 
3.9 
3.5 
2.9 
2.5 
2.1 
1.9 
1.8 
1.5 
1.3 
1.3 
1.1 
1.0 
1.0 
0.9 
0.8 
0.7 
0.6 
0.6 
0.5 
0.5 
0.4 
0.5 
0.3 
0.3 
0.3 
0.2 
0.1 
0.0 
0.0 
0.3 
0.1 
I Per cent of previous month's 
gain 
145.4 
82.8 
98. l 
90.4 
83.0 
89.7 
82.9 
86.2 
84.0 
90.5 
94.7 
83.3 
86.7 
100.0 
84.6 
90.9 
100.0 
90.0 
88.9 
87.5 
85.7 
100.0 
83.3 
100.0 
80.0 
125.0 
60.0 
100.0 
100.0 
66 .7 
50.0 
Gain in per cent of Gain in per cent of Range in 
months previous month's gain previous month 's gain previous month's gain 
1- 12 
2-12 
13- 24 
25-36 
1-36 
2-36 
97.7 
89.8 
90.5 
93.5 
93.8 
91.3 
• Based on 5-month moving averages. 
t Four months omitted. 
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94.5 93.4 
89.7 88.2 
91.2 90.1 
94.9 85.2t 
93.5 90.0t 
92.0 88.2t 
TABLE 9.-Body measurements of Holstein females. Monthly gains in length and 
persistency of gains.* 
Diagonal Length of body Rump 
Age 
Monthly 
I 
Per cent of Monthly 
I 
Per cent of 
I 
Per cent of 
in previous previous Monthly previous 
months gain month's gain month's gain month's 
cm. gain cm. gain cm. gain 
Birth 
L 8.2 5.4 1.9 
2 8.9 108.5 7.8 144.4 2.1 110.5 
3. 7.8 87.6 6.6 84.6 2.0 95.2 
4 .. 7.5 96 .2 6.5 98.5 1.9 95.0 
5 6.7 89.3 6.1 93.8 1.9 100.0 
6 5.8 86.6 5.2 85 .2 J.8 94.7 
7 .. 5.0 86.2 4.5 86.5 1.5 83.3 
8 .. 4.4 88.0 4.0 88.9 1.5 JOO.O 
9 3.8 86.4 3.4 85.0 1.2 80.0 
10 3.2 84.2 2.7 79.4 1.1 91.7 
IL 3.0 93.7 2.5 92.ti 0.9 81.8 
12 2.7 90.0 2.3 92.0 0.8 88.9 
13 2.4 88.9 2 .0 87.0 0.6 75 .0 
14 2.1 87.5 1.9 95.0 0.7 116.7 
15 .. 2.0 95.2 1.8 94.7 0.6 85.7 
16. 1.7 85.0 1.6 88.9 0.6 100.0 
17 1.7 100.0 1.6 100.0 0.5 83.3 
18 .. 1.5 88 .2 1.5 93.7 0.5 100.0 
19 1.5 100.0 1.5 100.0 0.5 100.0 
20 1.4 93.3 1.1 73.3 0.4 80.0 
21 1.4 100.0 1.4 127.3 0.5 125.0 
22 1.2 85.7 1.1 78.6 0.4 80.0 
23 1.2 100.0 1.1 100.0 0.4 100.0 
24 1.2 100.0 1.1 100.0 0.4 100.0 
25 1.1 91.7 1.2 109.1 0.3 75 .0 
26 1.0 90.9 1.0 83.3 0.3 100.0 
27 .. 1.0 100.0 1.0 100.0 0.2 66.7 
28 .. 0.9 90.0 0.8 80 .0 0.2 100.0 
29 0.8 88 .9 0.8 100.0 0.2 100.0 
30 0.7 87.5 0.7 87 .5 0.2 100.0 
31 0.8 ll 4.3 0.6 85.7 0.1 50.0 
32 0.4 50.0 0.5 83.3 0.1 100.0 
33 0.6 150.0 0.6 120.0 0.1 100.0 
34 0.4 66.7 0.5 83.3 0.1 100.0 
35 0.4 100.0 0.5 100.0 0.1 100.0 
36 0.3 75.0 0.6 120.0 0.1 100.0 
Range in Gain in per cent of Gain in per cent of Gai n in per cent of 
months previous month's gai n previous month 's ga in previou s month' s gain 
1- 12 93.6 93.7 92.8 
2-12 88.8 88.5 91.1 
13-24 93.6 94.9 95.5 
25-36 92.1 96.0 91.0 
1-36 92.2 94.9 93.1 
2-36 91.7 93.4 92.3 
• Based on 5-month moving averages. 
34 
TABLE 10.-Body measurements of Holstein females. Monthly gains in width and 
persistency of gains.* 
Age 
in 
months 
Birth 
L 
2 
3 
4 
5 
6 
7 
8 
9 .. 
10. 
lL 
12 
13 
14 
15 
16 
17 
18 .. 
19 
20 . 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 .. 
31 
32 .. 
33 
34 
35 
36 .. 
1-12 
2- 12 
13-24 
25-33 
1-33 
2-33 
Momhly 
gain 
cm. 
1.3 
2.1 
1.9 
1.9 
2.0 
1.7 
1.7 
1.5 
L'l 
1.1 
1.1 
1.0 
0.9 
0.8 
0.7 
0.7 
0.5 
0.6 
0.5 
0.5 
0.6 
0.5 
0.5 
0.5 
0.4 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.0 
0.0 
0.1 
Chest 
I 
Per cent of 
previous 
month's 
gain 
161.5 
90.5 
100.0 
105.3 
85.0 
100.0 
88.2 
93.3 
78 .6 
100.0 
90.9 
90.0 
88.9 
87.5 
100.0 
71.4 
120.0 
83.3 
100.0 
120.0 
83.3 
100.0 
100.0 
80.0 
50.0 
100.0 
100.0 
100.0 
100.0 
100.0 
50.0 
100.0 
Cain in per cent nf 
pre,·iou s month 's ga in 
99.4 
93.2 
95.4 
86 .7 
94.3 
92.7 
• Based on 5-month moving averages. 
Hooks 
Monthly 
gain 
cm. 
1.4 
2.7 
2.3 
2.5 
2.4 
2.2 
2.1 
1.9 
1.7 
1.5 
1.4 
1.2 
1.2 
1.1 
1.0 
1.0 
1.1 
0.6 
0.9 
0.8 
0.9 
0.8 
0.8 
0.7 
0.6 
0.6 
0.6 
0.4 
0.5 
0.4 
0.4 
0.3 
0.3 
0.2 
0.2 
0.3 
Per cent of 
previous 
1nonth's 
gain 
192.9 
85.2 
108.7 
96.0 
91.7 
95.5 
90.5 
89.5 
88.2 
93.3 
85.7 
100.0 
91.7 
90.9 
100.0 
110.0 
54.5 
150.0 
88.9 
112.5 
88.9 
100.0 
87.5 
85.7 
100.0 
100.0 
66.7 
125.0 
80.0 
100.0 
75.0 
100.0 
66.7 
100.0 
150.0 
Pin bones 
Mon_thly 
gain 
cm. 
1.1 
1.8 
1.5 
1.6 
1.5 
1.4 
1.4 
1.2 
1.1 
1.0 
0.9 
0.9 
0.8 
0.7 
0.8 
0.6 
0.6 
0.6 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.2 
0.2 
0.1 
0.1 
0.2 
0.1 
Per cent of 
previous 
month's 
gain 
163.6 
83.3 
106.7 
93.7 
93.3 
100.0 
85.7 
91.7 
90.9 
90 .0 
100.0 
89.9 
87.5 
114.3 
75.0 
100 .0 
100.0 
83.3 
100.0 
100 .0 
80.0 
100.0 
100.0 
75.0 
100.0 
100.0 
100.0 
66.7 
150.0 
66.7 
100.0 
50.0 
100.0 
200.0 
50.0 
Gain in per cent of Gain in per cent of 
35 
pre, iou s m onth's gain previous m on th 's ga in 
101.6 
92.4 
97.9 
95.8 
98 .3 
95.5 
99.9 
93.5 
94.1 
96.0 
94.3 
94.6 
TABLE 11.-Body measurements of Holste in females. Monthly gains in depth and 
persistency of gains.* 
Chest Barrel 
Age 
I 
in Monthly Per cent of Mon_thly Per cent of 
months gain previous gain previous 
cm. month's gain cm. month's gai n 
Birth 
l 2.2 2.7 
2 4.3 195.5 4.9 181.4 
3 3.1 72.1 4.0 81.6 
4 3.3 106.5 4.0 100.0 
5 3.0 90.9 3.5 87.5 
6 2.7 90.0 3.0 85.7 
7 2.4 88.9 2.5 83.3 
8 2.l 87.5 2.2 88.0 
9 l.9 90.5 1.8 81.8 
10 1.7 89.5 1.7 94.4 
11 1.5 88.2 1.4 82.4 
12 1.4 93.3 1.3 92.9 
13 1.2 85.7 1.2 92.3 
14 1.2 100.0 1.1 91.7 
15 1.2 100.0 0.9 81.8 
16 1.0 83 .3 1.0 111.1 
17 · 0.9 90.0 0.8 80.0 
18 1.0 111.1 0.8 100.0 
19 0.8 80.0 0.8 100.0 
20 0.8 100.0 0.7 87 .5 
21 1.0 125.0 0.8 ll 4.3 
22 0.6 60.0 0.7 87.5 
23 0.7 116.7 0.8 11 4.3 
24 0.7 100.0 0.7 87.5 
25 0.5 71.4 0.6 85.7 
26 0.4 80.0 0.4 66.7 
27 0.4 100.0 0.6 150.0 
28 0.4 100.0 0.4 66.7 
29 0.4 100.0 0.4 100.0 
30 0.4 100.0 0.3 75.0 
31 0.3 75.0 0.4 133.3 
32 0.3 100.0 0.1 25.0 
33 0.3 100.0 0.2 200.0 
34 0.1 33.3 0.2 100.0 
35 0.2 200.0 0.0 
36 0.1 50.0 0.2 
Range in Ca in in per cent of Gain in per C'ent of 
months previ ous month's gai n pre viou s month 's gain 
1-12 99.4 96.3 
2-12 89.7 87.8 
13-24 96.0 95.7 
25-36 92.5 100.2 
1-36 95.8 97.3 
2-36 92.9 94.6 
• .Based on 5-month moving averages. 
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TABLE 12.-Body measurements of Holstein females. Monthly gains in girth and 
weight and persistency of gains." 
Age 
in 
months 
Birth 
1.. 
2 
3 .. 
4 
5 .. 
6 .. . 
7 .. 
8 
9 .. 
10 .. 
11.. 
12 
13 .. 
14 
15 
16 .. 
17 
18 
19 .. 
20 
21 
22 
23 .. 
24 
25 
26 .. 
27 
28 .. 
29 
30 ..... 
31 
32 .. 
33 .. 
34 
35 
36 .. 
R ange in 
months 
l - 12 
2-12 
13-24 
25-36 
l-36 
2-36 
Chest girth Barrel girth Weight 
Monthly 
gain 
cm. 
5.3 
9.9 
8.2 
8.7 
8.3 
7.6 
7.0 
6.l 
5.7 
4.8 
4.4 
4.0 
3.6 
3.2 
3.2 
2.8 
2.6 
2.5 
2.4 
2.4 
2.3 
2.3 
2.2 
2.1 
1.8 
1.4 
l.l 
0.7 
0.7 
0.6 
0.5 
0.6 
0.5 
0.2 
0.5 
0.5 
I 
Per cent of 
previous 
month's 
gain 
186.8 
82.8 
106.1 
95.4 
91.6 
92.l 
87 .1 
93.4 
84.2 
91.7 
90.9 
90.0 
88.9 
100.0 
87.5 
92.9 
96.2 
96.0 
100.0 
95.8 
100.0 
95 .7 
95.5 
85.7 
77.9 
78.6 
63.6 
100.0 
85 .7 
83.3 
120.0 
83.3 
40.0 
250.0 
100.0 
Mon.thly 
gain 
cm. 
9.5 
15.8 
12.8 
12.8 
11.6 
10.0 
8.5 
8.3 
5.2 
5. 1 
4.5 
4.1 
3.9 
3.5 
3.5 
2.9 
2.9 
2.6 
2.7 
3. l 
3.l 
3.0 
2.9 
2.7 
2.1 
l.5 
l.6 
l.2 
l.l 
1.3 
l.l 
0.6 
0.7 
0.5 
0.4 
l.0 
I Per cent of previous month's 
gain 
166.3 
81.0 
100.0 
90.6 
86.2 
85.0 
97 .6 
62.7 
98.1 
88.2 
91.1 
95.1 
89.7 
100.0 
82.9 
100.0 
89.7 
103.8 
ll4.8 
100.0 
96.8 
96.7 
93.1 
77.8 
71.4 
106.7 
75 .0 
91.7 
ll8.2 
84.6 
54.5 
l 16.7 
71.4 
80.0 
250.0 
Monthly 
gain 
lbs. 
30.9 
53. l 
49.9 
56.6 
60.2 
60.6 
58.3 
55.9 
51.8 
48.3 
45.5 
43.7 
41.0 
38.l 
37.5 
35.6 
34.7 
34.8 
35.4 
34.3 
37.6 
38.0 
36.9 
35.4 
29.6 
25.4 
15.7 
l l.8 
10.4 
10.9 
7.9 
8.0 
9.5 
6.8 
6.9 
10.9 
I Per cent of previous month's 
gain 
171.8 
94.0 
ll 3.4 
106.4 
100.7 
96.2 
95.9 
92.7 
93.2 
94.2 
96.0 
93.8 
92.9 
98.4 
94.9 
97.5 
100.3 
101.7 
96.9 
109.6 
101.1 
97.1 
95.9 
83.6 
85.8 
61.8 
75.2 
88.1 
104.8 
72.5 
101.3 
l 18.7 
71.6 
101.5 
158.0 
Gai n in per cent of Gain in per cent of Gai n in per cent of 
previous month's gain previous month 's gain previous month' s gain 
100.2 
91.5 
94.9 
96.5 
97.1 
94.5 
95.2 105.0 
88.2 98.3 
95 8 98.3 
99. 93.6 
95.9 98.8 
93.9 96.6 
• Based on 5-month moving averages. 
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TABLE 13.-Body measurements of Holstein females. Heights, lengths and widths 
related to birth as an index." 
Age Heights Lengths Widths 
in 
Withers I Rooks Pin bones Diagonal I Body I Hooks I Pin bones months Rump Chest 
Birth .. . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
L 1.05 1.05 1.06 1.12 1.09 1.09 1.08 1.08 1.09 
2 1.13 1.13 1.14 1.25 1.22 1.20 1.20 1.24 l.24 
3 1.19 1.19 1.22 1.37 1.33 1.29 1.31 1.38 l.37 
4 -- l.26 1.26 1.29 1.48 1.44 1.39 1.42 1.52 1.50 
5 .. 1.33 1.32 1.35 1.57 1.55 1.48 1.53 1.66 1.63 
6 ... 1.39 1.38 1.40 1.66 1.63 1.57 1.63 1.79 1.74 
7 1.44 1.43 1.45 1.73 1.71 1.64 1.73 1.92 1.86 
8 ... 1.49 1.47 1.49 1.80 1.78 1.71 1.82 2.03 1.96 
9 ... 1.52 1.50 1.52 1.85 1.83 1.77 1.90 2.13 2.05 
10 1.56 1.53 1.55 1.90 1.88 1.82 1.97 2.22 2.13 
IL 1.59 1.56 1.57 1.94 1.92 1.87 2.03 2.30 2.21 
12 1.61 1.59 1.60 1.98 1.96 1.91 2.09 2.37 2.28 
13 .. 1.64 1.61 1.62 2.02 1.99 1.94 2.14 2.44 2.35 
14 1.66 l.63 l.63 2.05 2.03 l.97 2.19 2.5 1 2.4] 
15 . 1.68 1.65 1.65 2.08 2.06 2.00 2.23 2.56 2.47 
16 1.70 1.67 1.67 2.10 2.08 2.03 2.27 2.62 2.52 
17 1.72 1.68 1.68 2.13 2.11 2.05 2.30 2.69 2.57 
18 ... 1.73 1.70 1.69 2.15 2.14 2.08 2.33 2.72 2.62 
19 . 1.75 1.71 1.71 2.17 2.16 2.10 2.36 2.78 2.67 
20 . 1.76 1.72 l.72 2.l 9 2.18 2.12 2.39 2.82 2.71 
2L 1.77 1.73 1.73 2.21 2.20 2.15 2.42 2.88 2.75 
22 .. l.79 1.74 l.73 2.23 2.22 2.17 2.45 2.92 2.78 
23 1.79 1.74 l.74 2.25 2.24 2.19 2.48 2.97 2.82 
24 1.80 1.75 1.75 2.27 2.26 2.20 2.51 3.02 2.85 
25 I.S I 1.76 l.76 2.28 2.28 2.22 2.53 3.05 2.87 
26 1.82 l.76 1.76 2.30 2.30 2.23 2.55 3.08 2.90 
27 l.82 l.77 l.77 2.3 1 2.31 2.24 2.56 3.12 2.92 
28 . 1.83 1.78 1.77 2.32 2.33 2.25 2.57 3. 14 2.95 
29 ... 1.84 l.78 1.78 2.34 2.34 2.26 2.58 3.17 2.97 
30 1.84 1.78 1.78 2.35 2.35 2.27 2.59 3. 19 2.99 
3L 1.85 1.79 1.78 2.36 2.36 2.28 2.60 3.22 3.01 
32 ... 1.85 1.79 l.78 2.36 2.37 2.28 2.6 1 3.24 3.02 
33 1.85 1.79 1.78 2.37 2.38 2.29 2.62 3.25 3.03 
34 1.86 I.SO 1.78 2.38 2.39 2.29 2.62 3.26 3.04 
35 ... 1.86 I.SO l.78 2.38 2.40 2.30 2.62 3.28 3.06 
36 ... 1.86 I.SO 1.79 2.39 2.41 2.30 2.62 3.29 3.07 
37 l.87 I.SO 1.79 2.39 2.41 2.31 2.63 3.3 1 3.Q7 
38 .. . 1.87 I.SO 1.79 2.40 2.42 2.33 2.63 3.32 3.09 
39 ... 1.87 I.SO 1.79 2.40 2.42 2.32 2.64 3.33 3.11 
40 .... 1.87 1.80 1.79 2.41 2.43 2.33 2.65 3.34 3.12 
4L 1.87 I.SO 1.78 2.41 2.43 2.33 2.65 3.35 3.12 
42 1.87 I.SO 1.78 2.41 2.44 2.33 2.66 3.36 3.13 
38 
TABLE 13.-continued. 
Age H eig hts Lengths Widths 
in 
Withers [ Hlooks Pin bones Di agonal [ Bod y [ \ Pinbones months Rump Chest Hooks 
43 . 1.87 1.80 1.78 2.41 2.44 2.34 2.66 3.37 3.15 
44 .. 1.87 1.80 1.78 2.41 2.44 2.34 2.67 3.38 3.16 
45 1.87 1.80 1.78 2.42 2.45 2.34 2.69 3.39 3.16 
46. 1.87 1.80 1.78 2.42 2.45 2.35 2.69 3.41 3.16 
47 .. 1.87 1.80 1.78 2.43 2.46 2.35 2.70 3.41 3.17 
48 .. 1.87 1.80 1.79 2.43 2.46 2.35 2.72 3.42 3.17 
49 1.88 1.80 1.79 2.43 2.47 2.35 2.72 3.43 3.17 
50 .. 1.88 1.81 1.79 2.44 2.47 2.35 2.73 3.44 3.1 8 
51 1.88 1.81 1.79 2.44 2.48 2.35 2.74 3.45 3.18 
52 . 1.88 1.81 1.78 2.44 2.48 2.36 2.75 3.45 3.19 
53 1.88 1.81 1.78 2.44 2.49 2.36 2.76 3.46 3.20 
54 1.88 1.81 1.78 2.44 2.49 2.36 2.76 3.46 3.21 
55 . 1.88 1.81 1.78 2.44 2.50 2.36 2.76 3.46 3.21 
56. 1.88 1.81 1.79 2.45 2.50 2.36 2.77 3.47 3.2 1 
57 1.88 1.81 1.79 2.45 2.50 2.36 2.76 3.47 3.2 1 
58 . 1.88 1.81 1.79 2.45 2.50 2.36 2.76 3.48 3.21 
59 1.88 1.81 1.79 2.45 2.50 2.37 2.76 3.47 3.21 
60 .. 1.88 1.81 1.79 2.46 2.50 2.37 2.76 3.47 3.22 
6L 1.88 1.81 1.79 2.46 2.50 2.37 2.77 3.47 3.22 
62 1.88 1.81 1.79 2.46 2.51 2.37 2.78 3.47 3.22 
63 .. 1.88 1.81 1.79 2.46 2.51 2.38 3.78 3.48 3.22 
64 1.89 1.81 1.79 2.46 2.52 2.38 2.78 3.48 3.22 
65 .. 1.89 1.81 1.79 2.46 2.52 2.38 2.78 3.49 3.22 
66 .. 1.89 1.81 1.79 2.46 2.52 2.38 2.78 3.49 3.22 
67 .. 1.89 1.81 1.79 2.46 2.52 2.38 2.78 3.49 3.22 
68 .. 1.89 1.81 1.79 2.46 2.52 2.38 2.78 3.49 3.22 
69 .. 1.89 1.81 1.79 2.47 2.52 2.38 2.79 3.49 3.23 
70 .. 1.89 1.81 1.79 2.47 2.52 2.39 2.79 3.50 3.23 
7L 1.89 1.81 1.79 2.47 2.52 2.39 2.80 3.5 1 3.23 
72 1.89 1.81 1.79 2.47 2.52 2.40 2.81 3.52 3.24 
73 1.89 1.81 1.79 2.47 2.53 2.40 2.81 3.53 3.24 
74 .... 1.89 1.82 1.79 2.47 2.53 2.40 2.83 3.54 3.25 
75 .. 1.89 1.82 1.79 2.46 2.53 2.39 2.83 3.54 3.26 
76 .. 1.89 1.81 1.79 2.46 2.53 2.38 2.84 3.54 3.25 
77 1.89 1.81 1.79 2.46 2.53 2.38 2.85 3.54 3.25 
78 .. ... 1.89 1.81 1.78 2.46 2.52 2.38 2.85 3.53 3.26 
79 .. .. . 1.89 1.80 1.78 2.46 2.52 2.38 2.86 3.53 3.26 
80 ... 1.89 1.80 1.78 2.46 2.52 2.38 2.87 3.53 3.27 
SL 1.89 1.80 1.79 2.46 2.52 2.38 2.88 3.52 3.27 
82 1.89 1.80 1.79 2.46 2.52 2.38 2.88 3.53 3.26 
83 . 1.89 1.81 1.79 2.47 2.51 2.37 2.87 3.5 1 3.25 
84. 1.89 1.80 1.79 2.46 2.52 2.37 2.88 3.53 3.22 
• Based on 5-month moving averages. 
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TA BLE 14.-Bod y measuremenls of Holstein fema les. Depths, girths, and weigh t as 
related to bir th as an index." 
Age Dep ths Girths 
in Weight 
months Chest Barrel Ch est Barrel 
Birth .... . 1.00 1.00 1.00 1.00 1.00 
L 1.08 l.lO 1.07 1.12 1.35 
2 l.23 1.27 l.19 1.31 1.95 
3. 1.33 1.41 1.30 1.47 2.52 
4. .. 1.45 1.56 1.41 1.63 3.16 
5 1.55 1.68 1.51 1.78 3.84 
6 .. .. 1.65 1.79 1.61 1.90 4.53 
7 1.73 1.88 1.70 2.01 5.19 
8 ... 1.80 1.96 1.78 2.11 5.82 
9 ... 1.87 2.02 1.85 2.17 6.41 
10 ... 1.93 2.08 1.91 2.24 6.96 
11 1.98 2.1 3 1.97 2.29 7.48 
12 2.03 2.18 2.02 2.34 7.97 
13.. 2.07 2.22 2.06 2.39 8.44 
14 2.1 1 2.26 2.10 2.44 8.87 
15 2.16 2.29 2.14 2.48 9.29 
16 2.19 2.33 2.18 2.52 9.70 
17 2.22 2.36 2.21 2.55 10.09 
18 2.26 2.39 2.24 2.58 10.48 
19 2.29 2.41 2.27 2.62 10.89 
20 2.3 1 2.44 2.30 2.66 11.27 
2L 2.35 2.47 2.33 2.69 11.70 
22 2.37 2.49 2.36 2.73 12.13 
23 2.39 2.52 2.39 2.77 12.55 
24 2.42 2.55 2.42 2.80 12.95 
25 2.44 2.57 2.44 2.83 13.29 
26 2.45 2.58 2.46 2.tl5 13.57 
27 2.46 2.60 2.47 2.87 13.75 
28 2.48 2.62 2.48 2.88 13.89 
29 2.49 2.63 2.49 2.89 14.00 
30 ... 2.51 2.64 2.50 2.91 14. 13 
3L 2.52 2.66 2.50 2.92 14.22 
32 2.53 2.66 2.50 2.93 14.31 
33 2.54 2.67 2.52 2.94 14.42 
34 2.54 2.67 2.52 2.95 14.49 
35 2.55 2.67 2.53 2.95 14.57 
36 ... 2.55 2.68 2.53 2.96 14.70 
37 2.56 2.69 2.54 2.98 14.81 
38 ... 2.56 2.70 2.55 2.98 14.9 1 
39 ... 2.57 2.70 2.55 2.99 15.00 
40 .. . 2.57 2.71 2.55 2.99 15.09 
4L 2.57 2.7 1 2.55 2.99 15.15 
42 2.58 2.72 2.56 3.00 15.1 9 
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TABLE 14.- continued . 
Age Dept hs Gi rths 
in Weig ht 
m onths Chest Barrel Chest Barrel 
43 .. 2.59 2.72 2.56 3.01 15.26 
44 2.59 2.73 2.57 3.02 15.34 
45 2.60 2.74 2.57 3.03 15.42 
46 .. 2.60 2.74 2.58 3.03 15.48 
47 2.61 2.74 2.58 3.04 15.57 
48 ... 2.61 2.75 2.59 3.04 15.63 
49 2.61 2.75 2.59 3.04 15.69 
50 .. 2.61 2.75 2.60 3.05 15.74 
5L 2.62 2.76 2.60 3.06 15.78 
52 2.62 2.76 2.60 3.06 15.83 
53 2.62 2.76 2.60 3.06 15.88 
54 2.62 2.77 2.61 3.07 15.94 
55 .. 2.62 2.78 2.61 3.07 16.02 
56 2.63 2.78 2.6 1 3.07 16. 10 
57 2.63 2.79 2.61 3.08 16.17 
58 2.63 2.79 2.62 3.08 16.23 
59 2.63 2.80 2.62 3.09 16.25 
60 2.64 2.81 2.62 3.09 16.30 
61 2.64 2.81 2.63 3.10 16.35 
62 2.64 2.82 2.63 3.11 16.38 
63 2.65 2.82 2.64 3.11 16.41 
64 2.65 2.82 2.64 3.12 16.46 
65 2.65 2.82 2.64 3.12 16.48 
66 2.65 2.82 2.64 3.12 16.49 
67 .. 2.65 2.83 2.64 3.11 16.52 
68 . 2.65 2.84 2.64 3.11 16.57 
69 2.65 2.84 2.64 3.11 16.66 
70 2.65 2.84 2.65 3.11 16.72 
71 2.65 2.85 2.65 3.11 16.78 
72 2.66 2.84 2.66 3.11 16.86 
73 2.66 2.85 2.66 3.12 16.94 
74 2.67 2.85 2.67 3.13 16.99 
75 . 2.67 2.85 2.67 3. 14 17.04 
76 ... 2.67 2.85 2.67 3.14 17.03 
77 . 2.67 2.85 2.67 3.14 16.!-!5 
78 2.67 2.85 2.67 3.14 16.91 
79 2.67 2 .86 2.67 3.14 16.86 
80 . 2.67 2.86 2.67 3.14 16.85 
SL 2.67 2.86 2.67 3.1 5 16.89 
82 2.67 2.87 2.68 3.15 16.96 
83 . 2.67 2.85 2.67 3.15 16.96 
84 2.67 2.87 2.68 3.13 16.94 
• Based on 5-month moving averages. 
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TABLE 15.-Body measurements of Holste in females. Heights, lengths, and widths in 
terms of the maximum
Heights I Lengths Widths Age 
Hook~ I Pin bones Diagonal I Body \ ln I Withers Rump Chest I Hooks Pin bones 
months o/, % % % % o/, % o/, o/, 
Birth .. 52.9 55.1 55.8 40.5 39.5 41.8 34.7 28.3 30 .6 
L 55.3 57.9 59.1 45.4 43.1 45.6 37.3 30.6 33.4 
2 59.6 62.0 63.9 50.7 48.3 49.9 41.5 35.1 38.0 
3 63.1 65.6 67.8 55.3 52.7 54.0 45.4 38.9 41.8 
4 66.9 69.3 71.7 59.7 57.0 57.8 49.2 43.1 45.9 
5 70.3 72.7 75.2 63.7 61.1 61.7 53.2 47.1 49.7 
6 .. 73.3 75.8 78.1 67.2 64.5 65.4 56.7 50.7 53.3 
7 .. 76 .1 78.5 80.8 70.1 67 .5 68.4 60.1 54.2 56.9 
8 78.5 80.8 82.9 72.7 70.2 71.5 63.1 57.4 59.9 
9 .. 80.6 82.6 84.8 75.0 72.4 73.9 65.9 60 .2 62.8 
JO 82 .4 84.5 86.3 76.9 74.2 76.2 68.1 62.7 65.3 
IL 83.9 86.0 87.8 78.7 7.5.9 78.0 70.4 65.1 67.6 
12 85.4 87.4 89.1 80.3 77.4 79.6 72.4 67 .1 69.9 
13 . 86.6 88.6 90.2 81.7 78.8 80.9 74.2 69.1 71.9 
14 . 87.8 89.8 91.2 83.0 80.0 82.3 75.8 70.9 73.7 
15 .. 88.9 90.9 92.2 84.1 81.2 83.5 77.2 72.5 75.8 
16 . 89.9 91.8 93.0 85.2 82.3 84.7 78.6 74.2 77.3 
17 90.8 92.6 93.7 86.2 83.4 85.7 79.6 76.0 78.8 
18 . 91.6 93.4 94.5 87.1 84.4 86.8 80.8 77.0 80.4 
19 . 92.4 94.0 95.1 87 .9 85.4 87.8 81.9 78.7 81.6 
20 . 93.1 94.6 95.7 88.8 86.1 88.6 82.9 79.9 82.9 
2L 93.8 95.1 96.3 89.6 87.0 89.6 84.1 81.4 84.0 
22 94.4 95.6 96.7 90.3 87.7 90.4 85.1 82.7 85.2 
23 94.9 96.0 97.2 91.0 88.5 91.2 86.1 84.0 86.2 
24 95.3 96.4 97.5 91.7 89.2 92.1 87.1 85.2 87.2 
25 .. 95.7 96.8 97.9 92.4 90.0 92.7 87.9 86.2 88.0 
26 .. 96.1 97.1 98.2 93.0 90.7 93.3 88.3 87.2 88.8 
27 96.4 97.5 98.6 93.6 91.3 93.7 88.7 88 .2 89.5 
28 .. 96.8 97.8 98.8 94.1 91.9 94.1 89.1 88.9 90.3 
29 ... 97.1 98.1 99.0 94.6 92.4 94.5 89.5 89.7 90.8 
30 ... 97.4 98.3 99.3 95.0 92.9 94.9 89.9 90.3 91.6 
31 97.6 98.5 99.4 95 .5 93.3 95.1 90.3 91.0 92.1 
32 .. 97.8 98.7 99.5 95.7 93.6 95.3 90.5 91.5 92.6 
33 .. 97.9 98.8 99.5 96.1 94.0 95.5 90.7 92.0 92 .9 
34 98.1 98.9 99.5 96.3 94.3 95.7 90.7 92.3 93.1 
35 .. 98.3 99.0 99.6 96.6 94.7 95.9 90.7 92.7 93.6 
36 .. . 98.4 99.1 99.6 96.7 95.1 96.1 90.9 93.2 93.9 
37 .. 98.6 99.2 99.6 97.0 95.3 96.5 91.1 93.5 94.1 
38 ... 98.7 99.3 99.7 97.l 95.6 96.7 91.3 93.8 94.6 
39 ... 98.8 99.3 99.7 97.3 95.7 96.9 91.5 94.2 95.2 
40 ... 98.9 99.3 99.6 97.6 95.9 97 .1 91.7 94.5 95.4 
4L 98.9 99.3 99.6 97.6 96.l 97.1 91.9 94.7 95.7 
42 98.8 99.2 99.6 97.7 96.2 97.4 92.1 95.0 95.9 
42 
TABLE 15.-continued. 
I H eig hts I Lengths Widths Age 
in Withers I Hooks I Pin bones Diagonal I Body I Rump Chest Hooks \ Pin bones 
months % o/, % % % % % o/, % 
43 .. 98.8 99 .2 99.5 97.7 96.4 97.6 92.3 95.3 96.4 
44. 98.8 99.2 99.5 97.8 96.5 97.8 92.7 95 .7 96.7 
45 98.9 99.2 99 .5 97 .9 96.7 97.8 93.l 96.0 96.7 
46 98.9 99.2 99.6 98.1 96.8 98.0 93.3 96.3 96 .7 
47 99.0 99.2 99.6 98.3 97.1 98.2 93.7 96.5 96.9 
48 99.0 99.3 99.6 98 .5 97.2 98.2 94.2 96.8 96.9 
49 ... 99.2 99.4 99.7 98.6 97.5 98.2 94.4 97.0 96 .9 
50 99.2 99,,1 99.7 98.6 97.6 98.2 94.8 97.3 97.4 
51 99.0 99.4 99.6 98.7 97.9 98.2 95.2 97.5 97.4 
52. 99.3 99.4 99.6 98.8 98.0 98.4 95.4 97.5 97 .7 
53 99.3 99.4 99.6 98.8 98.3 98.4 95.6 97.8 98.0 
54 .. 99.3 99.4 99.6 98.9 98.5 98.4 95 .6 98.0 98.2 
55 .. 99.4 99.4 99.6 99.0 98.6 98.4 95.8 98.0 98.2 
56 ... 99.4 99.4 99.6 99.l 98.7 98.4 96.0 98.2 98.2 
57 .. 99.4 99.5 99.7 99 .2 98.8 98.6 95.8 98.2 98.2 
58 99.4 99.6 99.7 99.3 98.7 98.6 95.8 98.3 98 .2 
59 ... 99.4 99.5 99.8 99.4 98.7 98.8 95.8 98.2 98.2 
60 .. 99.4 99.6 99.9 99.5 98.8 99.0 95.8 98.2 98.5 
6L 99.5 99.6 99.9 99.5 98.9 99.0 96.2 98.2 98.5 
62. 99.6 99.6 99.9 99.5 98 .9 99.0 96.6 98.2 98.7 
63 .. 99.6 99.7 99.9 99.6 99.2 99.2 99.6 98.3 98.7 
64 .. 99.6 99.8 99.9 99.6 99.3 99.4 96.6 98.5 98.7 
65 .. 99.6 99.8 99.8 99.7 99.5 99.4 96.6 98.7 98.7 
66 ... 99.6 99.7 99.7 99.8 99.5 99.4 96.6 98.7 98.7 
67 .. 99.6 99.7 99.7 99.8 99.6 99.4 96.6 98.8 98.7 
68 .. 99 .7 99.6 99 .7 99.8 99.5 99.4 96.6 98.7 98.7 
69 ... . 99.7 99.6 99.7 99.9 99.6 99.4 96.8 98.8 99 .0 
70 .. 99 .8 99.6 99.6 100.0 99.3 99.8 96.8 99 .0 99.0 
7L 99.9 99.8 99.6 100.0 99.5 99.8 97.0 99.3 99.0 
72 99.9 99.9 99.8 100.0 99.5 100.0 97.4 99.5 99.2 
73 .. 99.9 99.9 99.8 100.0 99.7 100.0 97.6 99.8 99.2 
74 . 99.9 100.0 99.9 99.9 99.7 100.0 98.0 100.0 :J9.5 
75 .. 100.0 100.0 99.9 99.8 100.0 99.8 98.2 100.0 99.7 
76 ... 99.9 99.9 99.9 99.7 99.9 99.4 98.4 100.0 99.5 
77 99.9 99.6 99.6 99.6 99.7 99.4 98.8 100.0 99.5 
78 ... 99.9 99.5 99.6 99.6 99.5 99.2 98.8 99.8 99.7 
79 .. 99.9 99.3 99.6 99.6 99.6 99.4 99.2 99.8 99.7 
80 ... .. 99 .9 99.3 99.5 99.6 99.5 99.4 99.6 99.8 100.0 
81 99.9 99.3 99.6 99.6 99.5 99.4 99.8 99.7 100.0 
82 99.9 99.3 99.6 99.6 99.5 99.4 100.0 99.8 99.7 
83 .. 99.9 99.4 99.9 99.9 99.3 99.0 99.6 99.3 99.5 
84. 99.9 98.9 100.0 99.6 99.4 99.0 100.0 99.8 98.5 
• Based on 5-month moving averages. 
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TABLE 16.-Body measurements of Holstein femal es. Depths, girths and weight in 
terms of the max imum." 
Depths Girths Age Weight in Chest Barrel Chest Barrel % 
months % % % % 
Birth .. 37.4 34.8 37.3 31.7 5.9 
L 40.3 38.1 39.8 35.4 7.9 
2 45.9 44.2 44.5 41.7 11.4 
3 49.9 49.2 48.2 46.7 14.8 
4 54.2 54.2 52.5 51.8 18.5 
5 58.1 58.5 56.4 56 .3 22.5 
6 61.7 62.2 60.0 60.3 26.6 
7 64.8 65.3 63.3 63.6 30.4 
8 67.5 68.1 66.2 66.9 34.2 
9 70.0 70.3 68.9 68.9 37 .6 
10. 72.2 72.4 71.2 70.9 40.8 
11 74.2 74.2 73.3 72.7 43.9 
12 76.0 75.8 75.2 74.3 46.8 
13 77.6 77.3 76.9 75.9 49.5 
I L 79.1 78.6 78.4 77.2 52.0 
15 80.7 79.8 79.9 78.6 54.5 
16 .. 82 .0 81.0 81.2 79.8 56.9 
17 83.2 82.0 82.5 80.9 59.2 
18. 84.5 83.0 83.7 81.9 61.5 
19 85.5 84.0 84.8 83.0 63.9 
20 86 .6 84.8 85 .9 84.2 66.2 
21 87 .9 85.8 87.0 85 .4 68.7 
22 88.7 86.7 88.1 86.6 71.2 
23 89 .6 87.7 89.2 87.8 73.6 
24 90.5 88.6 90.1 88.8 76.0 
25 91.1 89.3 91.0 89.6 78.0 
26 91.7 89.8 91.7 90.2 79.7 
27 92.2 90.6 92.2 90.9 80.7 
28 92.7 91.1 92.5 91.3 81.5 
29 93.2 91.6 92.8 91.8 82.2 
30. 93.7 91.9 93.1 92.3 82.9 
31 94.l 92.4 93.4 92.7 83.4 
32 94.5 92.5 93.7 92.9 84.0 
33 94.9 92.8 93.9 93.2 84.6 
34 95.0 93.0 94.0 93 .4 85.0 
35 95.3 93.0 94.2 93.6 85.5 
36 95.4 93.3 94.5 94.0 86.2 
37 .. 95.7 93.5 94.7 94.3 86.9 
38 96.0 93.8 94.9 94.5 87.5 
39 96.2 93.9 95.0 94.8 88.0 
40 96.2 94.1 95.1 94.8 88.5 
41. 96.3 94.3 95.2 94.9 88.9 
42 96.6 94.5 95.3 95 .1 89.1 
44 
TABLE 16.-continued. 
Age 
Depths G irths 
Weight 
in Chest Barrel Chest Barrel % 
months % % % % 
43 .. 96.7 94.7 95.5 95.5 89.6 
44 . 97.0 95 .0 95.7 95.7 90.0 
45 . 97.1 95.2 96.0 96.0 90.5 
46 .. . 97.3 95.3 96.1 96.1 90.8 
47 97 .5 95.4 96.4 96.3 91.4 
48 .. 97.5 95.5 96.5 96.4 91.7 
49 . 97.7 95.7 96.6 96.5 92.1 
50 . 97.8 95.7 96.8 96.7 92.4 
5 1 97 .9 95.9 97.0 97.0 92.6 
52 98.0 96.0 97.0 97.0 92.9 
53 . 98.2 96.0 97 .1 97.2 93 .2 
54 . 98.2 96.4 97.3 97.4 93.5 
55 .. 98.2 96.6 97 .3 97.4 94.0 
56 98.3 96.8 97.4 97.4 94.5 
57 .. 98.4 97.0 97.5 97 .6 94.9 
58 98.4 97.1 97.5 97.7 95.2 
59. 98.6 97 .4 97.6 97.8 95.4 
60 ... 98.7 97.6 97.7 98.0 95.6 
61 . 98 .8 97.9 97 .9 98.2 95.9 
62 99.0 98.0 98.2 98.5 96.1 
63 . 99.1 98.1 98.3 98.7 96.3 
64 99.1 98.3 98.3 98.9 96.6 
65 ... 99.2 98.3 98.4 98.9 96.7 
66 99.2 98.3 98.4 98.8 96.7 
67 .. 99.2 98.4 98.3 98.7 96.9 
68 .. 99.2 98 .6 98.3 98.7 97.2 
69 ... . 99.2 98.8 98.5 98.5 97 .8 
70 99 .2 98.9 98.7 98.6 98.1 
7L 99.2 99.0 98.8 98.7 98.5 
72 99.3 98 .9 99.1 98.7 98.9 
73 .. 99.6 99.0 99.3 98.9 99.4 
74 99 .9 99.0 99.5 99.3 99.7 
75 .. 99 .9 99.0 99.7 99.6 100.0 
76 .. 99.9 99.1 99.7 99.6 99.9 
77 .. 99.9 99.3 99.7 99.5 99.4 
78 .. 99.7 99.1 99.5 99.5 99.2 
79 .. 99.7 99.4 99.5 99.6 99.0 
80 
·r ·· ····· 99.7 99.5 99.6 99.6 99.0 
81 99.7 99.5 99.7 99.8 99.1 
82 99.9 99.8 99.8 99.9 99.5 
83 .. 99.7 99.3 99.7 100.0 99.5 
SL 100.0 100.0 100.0 99.2 99.4 
• Based on 5-month moving averages. 
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